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Draft Environmental Impact Statement 


ABSTRACT 


The BLM, in cooperation with the U.S. Fish and Wildlife Service, proposes to 
adopt and implement a forest and aquatic ecosystem restoration plan for BLM- 
administered lands within a Late-Successional Reserve (LSR) in the Coast 
Range Mountains west of Eugene, Oregon. The plan will provide a 10-year 
management approach and specific actions needed to achieve the LSR goals 
and Aquatic Conservation Strategy objectives set out in the Eugene District 
Resource Management Plan and the Northwest Forest Plan. The purpose of the 
action is to: 


* protect and enhance late-successional and old-growth forest ecosystems; 


© foster the development of late-successional forest structure and composition in 
plantations and young forests; and 


* reconnect streams and reconnect stream channels to their riparian zones and 
upsiope areas 


The Draft EIS analyzes six alternatives, designed to represent different overall 
management approaches to restoration: 


Alternative A- No Action; 

Alternative B - plantation and road management with no timber harvest: 
Alternative C - continue current management approach: 

Alternative D - threatened and endangered species recovery; 
Alternative E - reduce stand densities as quickly as possible; 


The preferred alternative is Alternative D. 
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United States Department of the Interior 


BUREAU OF LAND MANAGEMENT 
Eugene District Office 
P.O. Box 10226 
Eugene. OR 97440-22 


Dear Reader: 


Thank you for your interest in the proposed Upper Siusiaw Late-Successional Reserve Restoration Plan. Please 
find enclosed a Draft Environmental impact Statement (EIS) analyzing the wnpacts of alternative restoration 
plans. The Bureau of Land Management is the lead agency for this Draft EIS. and the Fish and Wildlife Service 
iS @ COOperating agency. | would appreciate your comments on this Draft EIS. Comments should be as specific 
@S possible, and address the adequacy of the EIS or the merits of the alternatives discussed, or both. To enable 
uS to analyze and use fully all information acquired during the review of thus Draft EIS. rewewers need to provide 
thew Comments during the established 60-day review period. Comments on the Draft EIS must be submitted in 
writing by October 15, 2003. to me at: 


Bureau of Land Management 
Eugene District 

PO. Box 10226 

Eugene, OR 97440-2226 


or by e-mail at or090mb @ or.bim. gov Attn: Rick Colvin 


Comments, including names and street addresses of respondents, will be available for public review at the 
Eugene District office during regular hours (7:45 a.m. to 4:15 p.m.), Monday through Friday, except holidays, and 
may be published as part of the environmental analysis or other related documents. individual respondents may 
request confidentiality. if you wish to withhold your name or address from public review or from disclosure under 
the Freedom of information Act, you must state this prominently at the beginning of your written comment. Such 
requeste will be honored to the extent allowed by law. All submissions from organizations or businesses, and 
from individuals identifying themselves as representatives or officials of organization or businesses, will be made 
available for public inspection in thew entirety 


Questions concerning this Draft EIS may be directed to Pick Colvin, LSR Restoration Team Leader, at the 
address above, by telephone at (541) 683-6600 or (1-868) 442-3061. or by e-mail at orO90mb @ or. bim. gov Attn: 
Rick Colvin. | appreciate your interest in the management of these public lands. 
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Executive Summary 
Introduction 


This Environmental impact Statement (EIS) analyzes allernatives for a pian for forest 
and aquatic ecosystem restoration wittwn a Late-Successional Reserve (LSR 267) in 
the Coast Range Mountains, west of Eugene, Oregon. The proposed pian would be « 
10-year management approach and Contain spectic actions needed to actueve the LSF 
goals and Aquatic Conservation Strategy obyectrves set oul mn the Northwest Forest Plan. 


LSR 267 hes almost entirety wittun the Siusiaw River basin in the Oregon Coast Province. 
with a very smaill portion in the Umpqua River basin. The portion of LSR 267 addressed 
by thus proposed restoration plan encompasses 24 400 acres of BLM-managed land. 
The planrwng area extends trom the eastern edge of LSR 267, just west of the Lorane 
Valley, to Oxbow Creek. The northern boundary is Gefined by the ridge between the 
Siusiaw and Woll Creek watersheds. The southern boundary is defined by the boundary 
between the Eugene and Roseburg Distncts. whch approximates the ndge between the 
Swusiaw and Umpqua River basins. 


Purpose and Need 
The purpose of the action is to: 
* protect and enhance iate-successional and old-growth forest ecosystems. 


¢ foster the development of late-successiona! forest structure and composition nm 
plantations and young forests. and 


* reconnect streams and reconnect stream Channels to thew nparian zones and upsiope 
areas 


This action will be developed consistent with the decisions of the Eugene District 
Resource Management Pian (RMP) and will address the recommendations of the Late- 
Successiona!l Reserve Assessment for the Oregon Coast Province - Southern Portion 
~ RO267, RG268 (LSR Assessment) and the Susiaw Watershed Analysis 


The need for the action is established in Final Supptementa; Environmental impact 
Statement (FSE!S) tor the Northwest Forest Plan, the Eugene District RMP. the LSR 
Assessment, and the Siusiaw Watershed Analysis These documents establish the need 
for forest and aquatic restoration in the planning area and the role of active management 
in restoration. 


The ‘ssues for analysis were developed based on public scoping, interdisciplinary team 
disCuSSION. and agency staff comments. The issues are summarized below and serve to 
focus the analysis and comparison of alternatives. 


1 How would road decommissioning and road management actions alter public 
access to GLM lands? 
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2 How much new road construction would be needed to implement restoration 
actions? 


3. Wat level of risk to esting late-successional forest would result from restoration 
activites? 


4. How would thinning afie:t development of late-successiona!l forest structural 
Characterstics? 


5. What are the effects of restoraton activites on marbled murreiet habitat? 

6. What are the effects of restoration activites on northern spotted ow! habitat? 

7. What are the effects of restoration activites on coho saimon habitat? 

8 How would restoration activites affect the presence and spread of noxious weeds” 
9. What would be the economic effects of restoration activities? 


10. What are the costs of restoration? 


Alternatives 


Thus EIS analyzes six alternatives in detail, the No Action alternative and five action 
altternatrves. 


Alternative A - No Action 

This aflernative would take no management actions to actweve the purpose of the action 
Oniy those management actions specifically required by the RMP or by law or policy 
would occur. 


Alternative B - Plantation and Road Management with No Timber Harvest 
Ahternative B is designed to accomplish restoration without timber harvest. It would thun 
Douglas-fir plantations, but not unmanaged stands or any stands over 50 years oid No 
trees would be intentionally felied or pulled into streams, and no in-stream structures 
would be constructed. Afternative B would decommission all roads where legally possible 
and would not construct any new roads. 


Alternative C - Continue Current Management Approach 

Alternative C is designed to continue the current pace of restoration, using current 
sivicuttural techniques and stream restoration strategies. Alternative C would 
Gecomrnission eroding roads and wound Construct new roads as needed. 


Alternative D - TAE Species Recevery 

Atternative D is designed to take advantage of restoration opportu: wtes that would 

have the least short-term adverse effects with the most long-term benefits to habitat for 
northern spotted owls, marbled murrelets, and coho salmon. All commercial thinning 
would be completed within the next 10 years. Ripanan stands would be thinned without 
timber removal. in-strearn woody debris structures would be constructed, and sone 
Structures would be cabled for stability Atternative D would decommission eroding roads 
and roads in or adjacent to late-successiona! forest. New road construction would be 
henited to short, temporary spur roads. 
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effectiveness in speeding the aftainment of late-successiona! forest structure. It would 
have no revenue and moderate costs. 


Alternative C would Gecommission a short length of roads and would build a moderate 

length of new roads. i would not siow the development of spotied ow! dispersal habitat. 
tt would not effectively speed the attainment of late-successiona! structure. The revenues 
would be slightly lower than the costs. 


Alternative D would decommission a moderate length of roads and would build a small 
length of new roads. it would slow the development of spotied ow! dispersal habitat 
(although | would always maintain the current ammount). It would effectively speed the 
attainment of late-successional structure. The moderate revenues would exceed the 
costs. 


Alternative E would decommission a moderate length of roads, but would build the 
greatest length of roads. i would siow the development of spotied ow! c‘spersal habitat 
(and ternporarily reduce it below the current amount). it would be the most effective 

at speeding the aftainment of late-successional structure. ft would generate the most 
economic activity and would have the highest revenues, which would substantially 
exceed the costs. 


Alternative F would decommission a short length of roads and build a considerable 
length of new roads. ft would not siow the development of spotted ow! dispersal! habitat. 
tt would have limited effectiveness in speeding the attainment of late-successional forest 
Structure. It would generate almost as much economuc activity as Alternative E. and the 
revenues would substantially exceed the costs. 


: 
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introduction 


Thus Environmental impact Statement (EIS) analyzes aliernatves for a pian for forest 
@nd aquatic ecosystem restoration wittwn a Late-Successional Reserve (LSR 267) im the 
upper portion of the Srusiaw River Watershed im the Coast Range Mountains, west of 
Eugene, Oregon. The proposed pian would be a 10-year management approach and 
contain specific actions needed to actweve the LSR goals and Aquatic Conservation 
Strategy objectives set out in the Northwest Forest Plan. 


The National Environmental Policy Act (NEPA) of 1969. as amended, requires Federal 
agencies to consider environmental Consequences in thei decision-making process. 
The Council on Environmental Quality (CEQ) has issued regulations to implement 
NEPA that include provisions for both the content and procedural aspects of the 
required environmental analysis (40 CFR 1500). The environmental impact analysis 
process, aS governed by the Department of the interior Departmental Manual 516. 
NEPA Compliance, and BUM Manual H-1790-1, National Environmental Policy Act 
Handbook, is the mechanism by which BLM ensures fs decisions are based o: an 
understanding of potential environmental consequences. Preparation of this EIS must 
precede a final decision regarding the selection of an alternative, and must be available 
to inform the decision-maker and the public of potential environmental consequences. 
The development of this EIS allows for public consideration and input concerning the 
proposed restoration plan, and will provide to the decision maker and the public the 
information required to understand the future environmental consequences of the 
alternatives. After completion of this EIS, BLM will issue a Record of Decision which will 
select the alternative that will be implemented. 


Background 


The Northwest Forest Plan created a network of LSRss to protect and enhance conditions 
of late-successiona! and old-growth forest ecosystems, which serve as habitat for late- 
reserves are designed to maintain a functional, interacting, late-successional and old- 
growth forest ecosystem (USDA and USDI, April 1994, pp. C-9 - C-11). The Northwest 
Forest Pian directs that a management assessment be prepared for each LSR before 
1994, p.C-11). BLM and the Forest Service prepared an LSR Assessment for LSR 267 
in 1997 (USDA and USD! 1997). 


The Northwest Forest Plan also developed an Aquatic Conservation Stvategy to 

restore and maintain the ecological health of watersheds and aquatic ecosystems. One 
component of the Aquatic Conservation Strategy is a network of Riparian Reserves 
along rivers, streams, and other hydrologic features. Riparian Reserves are portions of 
watersheds where ripanian-dependent and stream resources receive primary emphasis 
(USDA and USDI, April 1994, pp. B-12 - B-17). The Northwest Forest Plan directs that a 
watershed analysis be prepared to serve as a basis for project proposals, and monitoring 
and restoration needs for a watershed (USDA and USDI, April 1994, pp. B-20 - B-21). 
BLM prepared a watershed analysis for the Siusiaw River Watershed in 1996 (USD! BLM 
1996a). 


The network of Riparian Reserves overlap the LSRs. The Northwest Forest Pian 
explains that these overlapping land use allocations work together: 


“The standards and guidelines under which Late-Successional Reserves are 


managed provide increased protection for all stream types. Because these 
reserves possess late-successional Characteristics, they offer core areas of 


Iq 


hugh Quality stream habitat that wil act as refugia and centers from whch 
Gegraded areas can be recolonized as they recover” (USDA and USDI April 
1994, p. B-12). 


General Location 


LSR 267 hes almost entirely wittun the Siusiaw River basin in the Oregon Coast Province. 
with @ very small portion in the Umpqua River basin LSR 267 includes 175.280 acres 
of tederal land managed by the BLM Eugene, Roseburg, and Coos Bay Districts and 

the Siusiaw Natonal Forest (see Map 6). The Eugene Distnct mana es approximately 
63,000 acres (47%) of LSR 267. Of this total acreage, 24,400 acres are within the Upper 
Swusiew River sub-unit (14% of LSR 267), which will be addressed by thus restoration 
plan. BLM hopes to develop similar restoration plans in the future for the other sub-units 
of LSR 267: Middie Siusiew River, Woll Creek, and Wildcat Creek (see Figure 1). 


The area of thus proposed restoration plan, the Upper Siusiaw River sub-unit of LSR 267. 
extends from the eastern edge of LSR 267, just west of the Lorane Valley The Upper 
Siusiaw sub-unit extends west to Oxbow Creek (see Map 6). The northern boundary 

iS defined by the ndge between the Siusiaw and Wolf Creek watersheds. The southern 
boundary is defined by the boundary between the Eugene and Roseburg Districts, which 
approximates the ridge between the Siusiaw and Umpqua River basins (although a very 
small portion of the Upper Siusiaw sub-unit of LSR 267 extends into the Umpqua River 
basin). This area will be referred to hereafter as “the planning area” and encompasses 
of the graphs and tables in this EIS address ony the portion of the planning area that is 
<80 years old (13,800 acres). 


Purpose and Need 


The purpose of the action is to: 
* protect and enhance late-successional and old-growth forest ecosystems: 


¢ foster the development of late-successional forest structure and composition in 
plamtatons and young forests; and 


* reconnect streams and reconnect strearn Channets to thew npanan zones and upsiope 
areas 


This action will be consistent with the decisions of the Eugene District Resource 
Management Pian (RMP) and will address the recommendations of the Late- 
Successional Reserve Assessment for the Oregon Coast Province - Southern Portion 
— RO267, RO268 (LSR Assessment) and the Siusiaw Watershed Analysis. 


The need for the action is established in the FSEIS for the Northwest Forest Pian, 
which concludes that young plantations are unlikely to follow natural stand development 
pathways toward late-successional Conditions ff left untreated. that the loss of in-stream 
or damaged roads and culverts are degrading aquatic habitat quality (USDA and USDI 
February 1994, pp. 344-49, 344-54, 344-59). 


The need for the action is also established in the Eugene District RMP. which directs that 
we restore and maintain the ecological health of watersheds and aquatic ecosystems 
(USD! BLM 1995, p. 18); that we plan and implement LSR projects that are beneficial to 
the creation of late-successiona! habitat: and that we improve conditions for fish, wildiife, 
and watersheds (USD! BLM 1995, pp. 30-31). 


The need for the action is also established in the LSR Assessment, which defines 
1997, pp. 42-46). The LSR Assessment explains: 


“Dense uniform conifer stands in managed plantations (25-50 years) will 

be the primary focus for manipulating vegetation to provide the structural 
Conditions associated with late-successional characteristics. Although dense. 
uniform stands have been a part of the landscape, the arnount and distribution 
of these stands now occurring in these L SARs is inconsistent with the range of 
natural conditions.” (USDA and USD! 1997, p. 36). 


“The overall goal for management of the LSR is to protect, maintain, and 
create late-successiona! forest ecosysterns which serve as habitat for late- 
successional and old-growth related species. Management trostments will 
Strive to re-establish connectivity of that habitat in the least amount of time to 
maintain functional, interacting late-successionai forest ecosystems” (USDA 
and USD! 1997, p. 47). 


The need for the action is also established in the Siusiaw Watershed Analysis, which 
includes a series of recommendations relevant to LSR management. 


* silvicultural practices in the Riparian Reserves to accelerate development of large 
green trees, snags and coarse woody debris, multi-layered canopies, and increased 
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tree species Giversity, and to restore large Conilers where pas! management practices 
have resulied in hardwood-dormmnated nparian stands: 


* thinning conifer stands to accelerate the Gevelopment of large trees, killing trees to 
make Snags and coarse woody debris, creating gaps and leaving understory trees to 
Gevelop a mulliayer canopy, underplanting to develop a mulli-stoned canopy, and 
favoring species other than Douglas-fir, # available, to increase species Giversity. 


* creation of in-stream structures in the Siusiaw River and tributanes to mmprove aquatic 
habitat and hydrologic function: 


* examination and replacement as needed of existing culverts to improve aquatic habitat 
and hydrologic tunction. 


* road Gecommussioning or Closure to improve terrestrial wildlife hab@at, especially for 
elk (although the watershed analysis concludes that there 1s ‘nied opportunity to 
reduce stream sedimentation by road decommissioning): and 


* an integrated noxious weed Control program to reduce noxious weed populations 
below levels that impair the viability of native species (USD! BLM 1996a. Chapter V. 
pp. 1-6). 


Finally, the watershed analysis recommends. 


“The next logical step toward ecosystem management in the Siusiaw 
Watershed is to look at ecosystem planning on a watershed scale. Such an 
endeavor could develop management for this geographic area in a way that 
ensures the biological integrity and sustainability of the Siuslaw Watershed” 
(USD! BLM 1996a, Chapter V, p. 6). 


Cooperating Agency 


The U.S. Fish and Wildlife Service (FWS) is a cooperating agency in the preparation 

of this EIS because of their special expertise in threatened and endangered species: 
specifically here, the northern spotted owl and marbled murrelet. The FWS has been a 
part of the EIS interdisciplinary tearm (see Chapter 5) and has participated in the scoping 
process, the development of the alternatives, and the analysis of the environmental 
impacts 


Relationship to Policies, Plans, and Programs 
All alternatives are in conformance with the Record of Decision for Amendments to Forest 
Service and Bureau of Land Management Planning Documents within the Range of the 
Northern Spotted Owl (Northwest Forest Pian) (USDA Forest Service and USD! Bureau 
of Land Management, April 1994), and the Eugene District Resource Management 
Pian (RMP), as armended by the Record of Decision for Amendments to the Survey and 
Manage, Protection Buffer, and other Mitigation Measures Standards and Guidelines 
(USDA Forest Service and USD! Bureau of Land Management, January 2001). Under 
all atlernatives, Survey and Manage surveys would be conducted as required consistent 
with survey protocols applicable at the time of the action, and known sites of Survey and 
Manage species would be managed consistent with the Management Recommendations 
applicable at the time of the action. 


The Siusiaw River, which runs through the planning area, has been identified by the 
Oregon Department of Environmental Quality (ODEQ) as a “Water Quality Limited 
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Swear” for temperature and Gissolved orygen on @s Draft 2002 3J03id) kst (Oregon 
Departmert of Environmental Quality 2003a, p. 117). Section 303/d) of the Ciean Water 
Act requires each state to entity hose walters wiuch Go not meet the state's weler 
Quality standards BLM ss a Designated Management Agency (DMA) with responsibility 
for mauntairung the quality of waters on the 303id) ks that flow across the lands «¢ 
manages BLM wil complete a Water Quality Restoration Plan (WORP) in coryunction 
with the selected alienate We will Gevelop 8 water Quality restoration plan nm 
Coryunction with the Record o' Decision. 


Possitie conficts between the atternatves and the otyectves of other Federal, regional, 
State, and local land use plans, poles and controls are addressed = Chapter 4 


Authorizing Actions and implementation 
Most actions contemplated in the aflernatr es are entirely wittwn the authority of BLM and 
require NO additional authorization or permit, However. ODEO water quality standards 
are apphcable to many aquatic restoration proyects. whch may require permits prior to 


All of the action alternatives in thus EIS are designed to mmplemnent decisions in the 
Eugene District RMP and would not require any RMP revision or amendment for 
adoption. Thus EIS is intended to analyze actions in sufficient Getail so that we could 
implement many of the actions without additional NEPA analysis. following an eventual 
Record of Decision on the restoration plan We would implernent each management 
action (or group of related actions) under the eventual restoration plan with as own 
Decision Record, prior to which we would conduct a “Docurnentation of Land Use Plan 
Conformance and NEPA Adequacy” (DNA) to determine whether additional NEPA 
analysis is necessary The DNA ‘self is not a NEPA document. bul 6 merely an interim 
step in the BLM internal analysis process. More information on DNAs can be found 
in BLM Instruction Memorandum No 2001-062. whuch 6s avaiable ontine at Nip.) 


Where site-specific conditions Gifler or circumstances Change from those described in tts 
EIS, or # a ONA is inappropriate for other reasons. we may need to conduct additional 
NEPA analysis prior to reactwng a decision to implement a management action For 
example, replacement of a Culvert with an unusually large arnount of fill mught require an 
Environmental Assessment (EA) to consider effects of sedimentation that might exceed 
that analyzed in this EIS. whch used approximate averages (see Chapter 4 issue 7) As 
another example, stand-specific conditions - such as extensive windstor™ Gamage or 
root rot — might suggest a stand-specific tfunring prescription Giflerent from those in the 
selected aflernative However, such instances are expected to be the exception The 
eventual Record of Decision on the restoration plan will address the DNA process and 
the need for future NEPA analyses in the broader Giscussion of mmplementation of the 
selected alternative 


Decision Records for projects implemented under tts restoration plan would include 
descriptions of the Best Management Practices and project Gesign features that we 
would implement in some alternatives. we would Consistently employ certain Best 
Management Practices for certain types of acvons. in those instances. we heave 
incorporated the management practices into the description of the alternative as 
guidelines or mitigation measures (see Appendu A) 


The Record of Decision for the restoration plan will include a monioring plan and a 
discussion of adaptive management for implementation of the selected aflernative The 
monmitoning plan will describe how we will evaluate whether the projects implemented 
are withun the scope of the restoration plan. whether thew mnpacts are wittwn the 
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scope of the EIS. and whether the projects are actueving the anti pated results. The 
Record of Decision wil also address how Changes mught be made through an adaptive 
management process based on momifioning resus and Changes m enwronwnental 
condiions. We are not addressing momionng and adaptive management here. because 
we wil need to ta the monfionng pian tc a specific allernative, whuch will not be 
possitie unti the Record of Decision documents the selection of an alter:.atve. 


We developed the issues for analysis based on public scoping. interdrsciplinary tearn 
GiSCUSSION, and agency staff comments. The issues are summarized below and serve to 
focus the analysis and comparison of allernatrvves. 


1. How would road Gecommussioning and road management achons alter public 
access to BLM-managed lands? 


2. How much new road construction would be needed to implement restoration 
actions? 


3. What level of risk to existing late-successional forest would result from restoration 
actrvites 7? 


4. How would thinning affect development of late-successiona!l forest structural 
Characteristics? 


5 What are the effects of restoration activites on marbled murreiet habitat? 

6 What are the effects of restoration activities on northern spotted ow! habitat? 

7 What are the effects of restoraton activites on coho saimon habitat? 

8 How would restoration activites afiect the presence and spread of noxious weeds” 
9 What would be the economic «tects of restoration activites? 


10 What are the costs of restoration? 


Issues considered, but not analyzed 


¢ What are the effects of restoration activities on air quality? 


Several of the action alternatives would include activities which could affect air quality, 
including smoke from prescribed burning and dust from road use and construction. 
Given the minor ammount and diffuse nature of these activities that would occur, none 
of the alternatives would have a significant effect on air quailty, and the efects have 
been already analyzed in the EIS tor the Eugene District RMP (USD! Bureau of Land 


Management 1994. pp 4-10 - 4-14). 
¢ What are the effects of restoration activities on stream temperature? 
The Srusiaw Watershed Analysis (1996) indicated that summer temperatures in 


the Siusiaw River itself are high, but that direct solar rsdiation is the factor with the 
greatest effect on water temperature (Siusiaw Watershed Analysis. pp fl. 12. II!-7) 


Ohageer | — Ineroductiom 


Al afernatves would martan sufsent stream shading 80 a5 10 avoxd Comtributing 
to increased water temperature. Furthermore. the addition of large wood to streams 
im the acton ahlernatvves would provide strearn shading accurnuiaie gravels. and 
create Geeper pools. whuch would contribute to fhe cooling of stream temperatures. 
Therefore. al of the allernatves would effher martian or shgfily Cool stream 
temperatures im the planrwng area. The WORP wil address speciic actions and 
monmoning features that pertan to mamtenance of stream temperature 


¢ What are the effects of restoration activites on dissolved oxygen «” streams? 


The effects of restoration actrvives on levets of Grssofved oxygen in streams was not 
analyzed. because analysis of tts issue al the landscape scale 1s largety enpractical. 
Furthermore. @ s reasonably toreseeabie that water temperature tseff has more 
effect on Gissolved oxygen levels in strearns im the planning area than would inputs of 
orgarwc matenal associated wih restoration actwwihes over a 10-year penod However, 
because Gissolved oxygen levels are Gentihed im the Graft 303/d) isting for the Suusiaw 
River, and the action alternatrves would include actviies wich could aflect biological 
oxygen Gemand. a Dre! discussion of tus sue 1S provided below. 


Under all action alternatives, large quantihes of fine orgaruc maternal could be 
introduced into small streams. whch Could affect G:ssolved oxygen levels. Low 
Grssolved oxygen levels in small strearns Could potentially adversely affect the survival 
and growth of salmonids and other aquatic-dependent species However, the strearns 
in whwch restoration actions would occur typically extwbit cool water temperatures. 
especially 1" and 2™-order strearns, are typically at or Close to saturation of dissolved 
oxygen (DO). 


A tew studies have indicated areas of low DO in low gradient streams which were 
loaded with logging debris that impounded the strearns. Low DO levels in forest 
strearns are most Commonly associated with heavy inputs of fine. fresh organic 

low strearn flow. or areas where oxygen reaeration i poor Although input of large 
Quantities of fine organic maternal has the potential to increase BOD during low stream 
flow and high water temperatures. most forest strearns have enough turbulence to 
maintain a high amount of DO in the water colurnn, even during low flows. 


The WORP will address specific actions and monitoring features that pertain to 
maintenance of dissolved oxygen levels. 


¢ What are the effects of restoration activities on peak flows in streams? 


The planning area is of low elevation, and the watershed lacks any substante! areas 
in the transient snow zone in which rain-on-snow events are more likely (USD! BLM 
1996a. p 1-9) Therefore, there would be no discernible difference in how the different 

thinning regres in the alternatives would affect the peak flows in streams The 
Cutan Ganaitte Poser ntembed Aeshate, tore catenbadenn ef on gti 
area, provides a discussion of the effect of vegetation management in the transient 
snow Zone on peak flows (USD! BLM 1997, pp. 3-16 - 3-18: 4-2 - 4-3) 


¢ What are the effects of restoration activities on red tree vole habitat? 
Analysis of the specific effects on habitat for the red tree vole (whch is a prey species 


for northern spotted owls) would be substantially swnilar to the broader analysis of the 
effects on northern spotted ow! habitat, which is included in ttvs E'S. 
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¢ What are the effects of contract logging instead of selling timber? 


Some scoping comments urged BLM to contract directly the logging of stands to be 
thinned and sell the logged timber, rather than the more usual method of selling a timber 
Sale at auction and having the purchaser arrange for the logging of the stand. This issue 
was not analyzed because the two methods do not differ in their environmental effects. 
Any specific methods or procedures that are identified for implementation of the selected 
alternative will be addressed in the eventual Record of Decision. 


ab 
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Council on Environmental Quality (CEQ) regulations direct that an EIS shail *... rigorousiy 
explore and objectively evaluate all reasonable alternatives .." 40 CFR § 1502.14. CEQ 


guidance further explains: 


“When there are potentially a very large number of alternatives, only a reasonable 
number of examples, covering the full spectrum of alternatives, must be analyzed 
and compared in the EIS.” (“Forty Most Asked Questions ...” 46 Fed. Reg. 18027 
(Mar. 23, 1981)). 


For a multi-resource activity plan, such as is proposed here, there are potentially endiess 
variations in design features or combinations of different plan components. The range 
of alternatives analyzed in this EIS is intended to span the full spectrum of alternatives 
that would respond to the purpose and need for the action. The alternatives analyzed 
were developed to represent overall management approaches, rather than exemplify 
gradations in design features. 


Furthermore, the alternatives analyzed here do not provide all possible combinations 

of plan components. There are components of the alternatives that are somewhat 

for example. We constructed the alternatives with the intent of including components 
most consistent with the overall management approach of the alternative. It is possible 
that the decision-maker might select a new Combination of components in an eventual 
Record of Decision. Such a selection might be possible without further analysis if the 
analysis of the different components is sufficiently separable that the overall impacts of a 
new combination of components would be apparent. 


Alternatives Analyzed in Detail 


This EIS analyzes six alternatives in detail: the No Action alternative and five action 
alternatives. The following section provides a description of the overall management 
approach of each alternative and summarizes the actions (see Table 1). These 
summaries include the actions that we would implement during the 10-year span of this 
proposed pian, as well as reasonably foreseeable future actions under each management 
approach. Because terrestrial and aquatic restoration may take more than a century 
to achieve, it is important to analyze the long-term impacts of the alternatives, which 
requires some forecasting of future management actions beyond the 10-year span of 
this proposed plan. We make this forecasting only for the purpose of cumulative impact 
analysis, and we are not making any decision in principle to implement such future 
actions beyond the 10-year span of this proposed pian. 


Appendix A provides a detailed description of the objectives, actions, guidelines, and 
mitigation measures for each action alternative for the 10-year span of the proposed pian. 


Mitigation Measures 
Mitigation measures are taken to make the effects of an action less harsh or severe. The 
CEQ regulations state that mitigation includes avoiding impacts, minimizing impacts, 
reducing impacts, or compensating for impacts (40 CFR 1508.20). We have incorporated 
mitigation measures into the design of each alternative, as described in the guidelines 
and mitigation measures in Appendix A. 
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- same as uplands 


— no treatment 


- convert 5% to conifers 


~ 56 structures/mile on 3.8 


- none 


~ all roads where legally 


— thin 24% of acres 


~ wide range of densities ~ very low density — wide range of densities 
- variabl > bi F ted thinni 

- No thinning >60 years old 

- moderate density — Same as uplands — Same as uplands 

— No removals 

- convert 50% to conifers ~ Convert 75% to conifers |— convert 50% to conifers 
- WH structures/mile on 3.8 ~ 160 pieces/mile on all ~ 56 structures/mile on 3.8 
Cabling ~ no structures Cabling 

~ 160 pieces/mile on ail ist — No cabling 

and 2nd order streams 

~ temporary spurs only - aS needed — aS needed 

~ roads delivering sediment - roads delivering sediment ~ roads delivering sediment 
to streams to streams to streams 

~ roads in or adjacent to late- ~ foads in or adjacent to - roads in late-successional 
successional forest late-successional forest forest 


Chapter 2 — The Alternatives 


Features Common to All Alternatives 
Under all alternatives, including the No Action alternative, we Could continue to take 
management actions specifically required by the RMP or by law or policy. Such actions 
include, but are not limited to: 


¢ wildfire suppression (see USD! BLM 1995, pp. 31, 105; USDA and USDI 1997, 
Appendix A, p. 1) 


* salvage of dead trees following stand-replacing disturbence events exceeding 10 
acres and posing a high risk of future large-scale disturbance (USDA and USD! 1994, 
pp. C-13 - C-16; USD! BLM 1995, p. 30; USDA and USDI 1997, p. 41). 


* felling of hazard trees along roads and trails, and in campgrounds (USD! BLM 1995, p. 
30, 31) 


* maintenance of BLM-controlied roads 


* construction of roads on BLM land by adjacent landowners, as authorized by existing 
road use agreements. Existing rights-of-way, contracted rights, easements, or use 
permits would be considered valid uses and would be designed to reduce adverse 
impacts on Late-Successionai Reserves (USDA and USD! 1994, p. C-19; USD! BLM 
1995, p. 32). 


Additional management actions that are not directly related to the restoration purposes 
of this proposed plan wouid likely continue to occur within the LSR (e.g., research, 
recreation use, and land tenure actions). These actions are described by resource 
program in the RMP. 
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ALTERNATIVE A 


No Action 


No management achons, except those specifically required 


This alternative would take no management actions to protect and enhance late- 
successional and old-growth forest ecosystems: to foster the development of late- 
successional forest structure and Composition in plantations and young forests. or to 
reconnect streams and reconnect strearn channels to thew nparan zones and upsiope 
areas. Only those management actions specifically required by the RMP or by law or 
policy would occur, as discussed above under “Features Common to All Alternatives.” 
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ALTERNATIVE B 


PLANTATION AND RioapD MANAGEMENT with no Twsser Harvest 
Restore plantabons and roads and let nature do the rest 


This alternative is Gesigned to accomplish restoration without timber removal. it would 
thin Douglas-fir plantations, bul not unmanaged stands. Because no cut trees would 
be removed, the risk of fire and insect infestation would constrain thinning prescriptions. 
except in very young stands. 


Very young stands (<20 years old) would be thunned to vanable spacing at low to 
mo‘erate Gensities. 


Young stands (21-50 years old) would be thinned to variable spacing at moderate to high 
densities. Both very young and young stands would undergo subsequent coarse woody 
debris and snag creation treatments every 10-20 years. Shade-tolerant conifers would 

be planted at the time of subsequent coarse woody debris and snag creation. 


Mid-seral stands (51-80 years old) would not be thinned. 


Ripanan areas (<100' from streams) which are conifer-dominated would be treated the 
same as upland stands. Riparian areas which are hardwood-domi ated would not be 
treated 


No trees would be specifically felled or pulled into strearns, and no in-stream structures 
would be constructed. All high-risk and fish-barrier culverts would be removed or 
replaced. 


All roads would be decommissioned where legally possible. No new roads would be 
constructed. 
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ALTERNATIVE C 
Connnue Current Manacement APPROACH 


Manage young stands using current silvicultural techniques and Continue nipanan restorabon at 
the current pace of work 


This alternative is Gesigned to accomplish restoration using current silvicultural 
techniques and stream restoration strategies. Thinning would be Concentrated in stands 
41-80 ysars old and would have targets for moderate stand densities and relatively even 
tree spacing. Most cul trees would be removed from thinned stands to minimize the risk 
of fire and insect infestation. 


Very young stands (<20 years old) would be thinned to even spacing at moderate to high 
densities without any timber removal. A second thinning of the overstory would occur 
approximately 30 years later, which would require timber removal. 


Young and mid-sera! stands (40-80 years old) would be thinned from below to relatively 
even spacing al a range of densities, with some timber removal. Shade-tolerant conifers 
would be planted at the time of thinning. Coarse woody debris and snags would be 
Created at the approximate time of thinning. There would be few if any subsequent 
treatments of thinned stands. 


Riparian areas (<100' from streams) which are conifer-dominated would be treated the 
same as upland stands, but would not be thinned within 50’ of streams. A small portion of 
the riparian areas which are hardwood-dominated would be thinned, and conifers would 
be planted at the time of thinning. 


in-stream structures would be constructed, and some structures would be cabled for 
Stability in larger strearns. in-stream structures would include weirs, cascades, jeftes. 
and/or ramp logs. These types of structures are described in detail in the Upper Siusiaw 
Aquatic Habitat Restoration Pian (EA ORO90-EA-98-17), which is incorporated here by 
reference. Trees would be felled into smaiier streams adjacent to thinning projects. All 
high-risk and fish-barnier culverts would be removed or replaced. 


Non-shared roads capable of delivering sediment to streams, darnaged roads not 
needed for future access, and roads that dead-end in late-successional stands would be 
decommissioned. New roads would be constructed as needed to access areas selected 


for thinning 
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ALTERNATIVE D 


T&E Species Recovery 


Mazamize the development of habitat for northern spotted owls, marbled murreiets, and Coho 
saimon where possible with minimal impacts to existing habitat 


This alternative is designed to take advantage of restoration opportunities that would 
have the least short-term adverse effects with the most long-term benefits to habtat 

for northern spotted owls, marbled murreiets, and coho salmon. Thinning would be 
concentrated in younger stands and would have targets for a wide range of stand 
densities and high variability of tree spacing. Some cut trees would be removed from 
thinned stands to reduce the risk of fire and insect infestation. All stand thinning requiring 
timber removal would be completed within the next 10 years, and subsequent treatments, 
such as tree planting and snag and coarse woody debris creation, would not require road 
access. 


Very young stands (<20 years old) would be thinned to variable spacing at low densities 
without any timber removal. 


Young and mid-seral stands (21-60 years old) would be thinned to variable spacing at 
a wide range of densities with some timber removal. Shade-tolerant conifers would 
be planted at the time of thinning. Both very young and young stands would undergo 
subsequent Coarse woody debris and snag creation every 10-20 years. Stands older 
than 60 years old would not be thinned. 


Riparian areas (<100' from strearns) which are conifer-dominated would be thinned from 
below without any timber removal. Thinned stands would undergo subsequent coarse 
woody debris and snag creation every 10-20 years. Shade-tolerant conifers would be 
planted at the time o/ subsequent Coarse woody debris and snag creation. Approximately 
half o! the riparian areas which are hardwood-dominated would be thinned, and conifers 
would be planted at the time of thinning. 


in-stream structures would be constructed, and some structures would be cabled for 
Stability in larger streams, similar to Alternative C. Trees would be felled into all streams 
adjacent to stands <80 years old. All high-risk and fish-barrier culverts would be removed 
or replaced. 


Non-shared roads capable of delivering sediment to streams, damaged roads, and roads 
within or adjacent to late-successiona! forest, would be decommissioned. New road 
construction would be limited to temporary spur roads each less than 200 feet. 
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ALTERNATIVE E 
Reouce Stano Densmes as Quicxiy as Posse 


Actweve tree Gensives typical of local late-successsona! forests as soon as possible 


Thus alternative is Gesigned to reduce stand Gensiies as Quickly as possiiie. Thinning 
would occur in all age Classes <B0 years old and would heve targets for very low stand 
Gensiies and high vanability of tree spacing Some cul trees would be removed from 
tfunnec stands to reduce the nsk of fire and insect infestation Al stand tfunrung requiring 
tinder removal would be completed wittwn the next 10 years. and subsequent treatments. 
Such as tree planting and snag and coarse woody debris creation. would not require road 
access. 


Very young stands (<20 years old) would be ffwnned to vanable spacing al very low 
densities without any trnber removal Very young stands would require a subsequent 
thunrung of the understory. approximately 20-40 years later, whch would likely not require 
trier removal. Shade-tolerant conilers would be planted at the time of the second 
ttwnrwng Very young stands would undergo subsequent coarse woody debris and snag 
creation, approximatety 60 years after thinning 


Young and rmud-seral stands (21-60 years ok’) would be thinned to vanable spacing 

at very low densities with some timber removal Shade-tolerant coniiers would be 
planted at the time of thinning Young stands might require a subsequent tfunning of the 
understory, approximatety 20 years later. which would not require timber removal Young 
and rmud-seral stands would undergo a single subsequent treatment for coarse woody 
Gebnis and snag creation. approximately 20-50 years after thinning. 


Riparian areas (<100 from st-oams) which are coniier-dorminated would be treated the 
same as upland stands Most riparian areas wiuch are hardwood-dorminated would be 
thinned, and coniters would be planted at the time of thinning. 


Trees would be felled or pulled into all strearns adjacent to stands <B0 years old. No 
structures would be constructed. and woody debris would not be cabled for stability All 
high-risk and fish-barner Culverts would be removed or replaced. 


Non-shared roads capable of delivering sediment to strearns. damaged roads. and roads 
wittwn or adjacent to late-successional forest, would be Gecommissioned New roads 
would be constructed as needed to access areas selected for thinning. 
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ALTERNATIVE F 
Multi-entry and Multi-trajectory Thinning 


Mamtain stand vigor by increasing growing space. developing wind firmness, and mamtamung 
crown Gevelopment, while mamitaining canopy Closure 


Thus alternative is Gesigned to accomplish restoration using multiple thinning of stands 
to establish five Oifferent stand trayectones. Thinning would occur in all age classes 80 
yeers ok. Thinning entres would be Gesied to maintain moderate to hgh canopy 
Closure, and would have targets for a range of stand densities. Most cul trees would be 
removed from thunned stands to munurmize the nsk of fire and insect infestation 


Very young stands (<20 years old) would be ffunned to even spacing at moderate to high 
Gensities without timber removal. The overstory would be subsequently ttwnned two to 
three tines, approximately 20 years apart. Subsequent tfunning beyond the 10-year 
span of this plan might include patch cuts. All subsequent Ifunnings would require timber 
removal. Shade-tolerant conilers would be planted at the time of the first subsequent 
thinning. Coarse woody debris and snags would be created at the approximate time of 
each subsequent thinning 


Young and mid-sera! stands (21-60 years old) would be thinned from below at a wide 
range of densities. with timber removal. Shade-tolerant conifers would be planted at 
the time of thinning. The overstory would be subsequently thinned one to two times. 
approximately 20 years apart Subsequent thinning beyond the 10-year span of thus plan 
rrught include patch cuts. All subsequent thinnings would require timber removal Coarse 
woody debris and snags would be created at the approximate time of each thinning 


Riparian areas (<100' from streams) which are conifer-dominated would be treated 
the same as upland stands. Approurmnatety hall of nparian areas which are hardwood- 
Gorminated would be thinned, and conifers would be planted at the time of thinning. 


in-stream structures would be constructed on larger streams, and some would be cabled 
for stability, similar to Alternative C. All high-risk and fish-barner culverts would be 
removed or replaced: 


Non-shared roads Capabie of delivering sediment to streams, damaged roads not 
needed tor future access, and roads that Gead-end in iate-successiona!l stands would be 
Gecommissioned New roads would be constructed as needed to access areas selected 


tor thinning 
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identification of the Preferred Alternative 


Several of the alternatives analyzed in detail would effectively fulfill our “_. statutory 
MISSION and responsibilities, giving Consideration fo economic, environmental, techrucal, 
and other factors” and thus be appropnate as the preferred allernative (“Forty Most Asked 
Questions ..” 46 Fed. Reg. 18027 (Mar. 23, 1981)). Nevertheless, BLM and the FwS 
entity Aternatrve D as the preferred allernative, because « wouk’. 


* effectively foster the deve‘~pment of late-successional forest structure. 
¢ thwn stands to a wide rar ge ©. stand densities, which would maitain future 


management options, 


* maintain the current amount of dispersal habitat for northern spotted ow/s. 


* decomrmssion the most damaging roads. 


* moderate the risk of wildfire over time, and 


* generate revenue greater than the costs, indicating the feasibility of implernenting the 


overall restoration program. 


The BLM and FWS preference among the alternatives may Change in the Fina! EIS 
based on public comments, other agency comments, and any additional analysis that 


may be needed for the Final EIS. 


Summary of Environmental Impacts 


Ths section summarizes the analytical results that serve to highlight the diflerences 
among the alternatives (see Table 2) Chapter 4 describes in detail the environmental 
consequences of the allernatives and presents further comparison of the effects of the 


alternatives at the end of that chapter. 


Acres Treated in 10 years 
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The proportion of stands currently <80 years 
old that would be thinned during the 10-year 
analysis period vanes widely among the action 
ahernatives. No more than 70% of these 
stands would be thinned under any alternative 


(see Graph 1). 


Alternative A (No Action) would leave the 
existing road system intact and would generate 
No economic activity. Stands currently 40 
years old would quickly become spotted ow! 
dispersal habitat. but would not aftain late- 
successional structure within the 100-year 
analysis period (see Table 2) Alternative A 
would not create any stable in-strearm structure 
on larger (3"-5"-order) streams. 


Atternative B would decommission the 
greatest length of roads and build no new 
roads lt would not slow the develoormnent 
of epotied ow! diapersal habfat ff would 
have krnted effectiveness in speeding 
the attainment of late-successional forest 


BEST COPY AVAILABLE . 
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structure. Alternative B would not create any stable in-stream structure on larger streams. 
it would have no revenue and moderate costs. 


Alternative C would decommission 2 small length of roads and would build a small 
amount of new roads. It would not slow the development of spotted ow! dispersal 
habitat. ft would not effectively speed the attainment of late-successional structure. 
Alternative C would create stable in-stream structure on larger streams only where 
accessible to heavy machinery. The revenues would be slightly lower than the costs. 


Alternative D would decommission a moderate length of roads and would build a small 
amount of new roads. It would slow the development of spotted ow! dispersal habitat 

(although it would always maintain the current amount). It would effectively speed the 

attainment of late-~successiona! structure. Alternative D would create stable in-stream 

structure on more streams than any other alternative. The moderate revenues would 

exceed the costs. 


Alternative E would decommission a moderate length of roads, but would build the 
greatest length of roads. It would slow the development of spotted ow! dispersal habitat 
(and temporarily reduce it below the current amount). It would be the most effective 

at speeding the attainment of late-successional structure. Alternative E would create 
Stable in-stream structure on a moderate length of larger strearns. It would generate the 
most economic activity and would have the highest revenues, which would substantially 
exceed the costs. 


Alternative F would decommission a smail length of roads build a small amount of new 
roads. it would not slow the development of spotted ow! dispersal habitat. It would have 
limited effectiveness in speeding the attainment of late-successional forest structure. 
Alternative F would create stable in-stream structure on larger streams only where 
accessible to heavy machinery. It would generate almost as much economic activity as 
Alternative E, and the high revenues would substantially exceed the costs. 


aS 
Table 2. Summary of the effects of the alternatives 


FEATURE ALTERNATIVE 


Road decommissioned (miles) 0 79 24 45 45 24 
New road built (miles) 0 0 6.9 3.6 15.0 11.5 


Stands that become ow! dispersal habitat by 8,100 8,100 8,100 5,500 600 8,000 
2022 (acres) 


Stands that develop late-successiona! 0 2,300 100 6,000 8,800 1,000 
structure by 2097 (acres) 


Stable instream structures created on 3rd to 0 0 3.8 8.2 58 38 
5th order streams (miles) 


Contracts (months of work) 0 298 69 236 384 383 
Total revenue (millions of dollars) 28 11.6 20.2 12.7 
Total costs (millions of dollars) 5.6 3.5 88 14.5 6.9 
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Alternatives Considered, but Eliminated from Detailed 
Analysis 


An EIS for a multi-resource activity plan, such as t.at proposed here, need not analyze 
alternatives that are inconsistent with the existing mar.agement plans to which it is tiered 
(in this case, the Northwest Forest Pian and the RMP). in general, an EIS also need not 
analyze alternatives that are infeasible, ineflective (i.e., would not respond to the purpose 
and need for the action), or substantially similar to alternatives that are analyzed. Finally, 
an EIS need not analyze alternatives whose effect cannot be reasonably ascertained. 


in developing this draft EIS, the following akernatives were considered as a result of 
internal or external scoping, but were eiminated from detailed analysis, as explained 
below 


1. No Action, with no wildfire suppression and no salvage 


This alternative would conduct no management actions under any circumstances. 
Such an alternative would not be consistent with the Northwest Forest Plan and the 
RMP. The Northwest Forest Plan established that the goal of wildfire suppression in 
Late-Successional Reserves is to limit the size of all fires and directed the preparation 
of a fire management pian to guide wildfire suppression (USDA and USDI April 

1994, p. C-18). The fire management plan for LSR 267 prepared as part of the 

LSR Assessment states that all wildfires will be suppressed (USDA and USD! 1997, 
Appendix A, p.1). To preclude wildfire suppression under any circumstances would be 
beyond the scope of this action and would not be consistent with the Northwest Forest 
Pian and the RMP. 


The Northwest Forest Plan and the RMP provide detailed standards and guidelines 
for conducting salvage within LSRs, designed to prevent negative effects on late- 
needed oe bene ape ag Sangam a Ae 

USD! April 1994, pp. C-13 - C-16; USDI BLM 1995, p. 30). The proposed restoration 
plan does not specifically address salvage following future disturbances. The need for 
any such salvage would be evaluated following a specific disturbance, based on the 
guidance in the Northwest Forest Pian and the RMP. To preclude salvage under any 
circumstances would be beyond the scope of this action and would not be consistent 
with the Northwest Forest Plan and the RMP. 


2. Citizen's Alternative to the Northwest Forest Plan 


This “alternative” to the Northwest Forest Plan was proposed by several 
environmental groups in March 2000 (http.//www.onrc.org/programs/wiorest/ 
citizens.him). None of the groups affiliated with this “Citizen's Alternative” specifically 
Suggested it in the scoping for this EIS. Although the “Citizen's Alternative” does 
include a section related to restoration in young plantations, the “Citizen's Alternative” 
as presented on the website does not provide sufficient detail for analysis in this EIS. 
To the extent that the features of the “Citizen's Alternative” are evident, it appears that 
this alternative would be substantially similar to Alternative B. Although the “Citizen's 
Alternative” does not explicitly prohibit timber harvest (which Alternative B does), it 
provides such restrictive Conditions for timber removal that they would likely constitute 
a de facto prohibition on timber removal in most stands, at least during the 10-year 
span of the proposed pian. 
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3. Extensive use of fire to thin stands 


This allernative would use prescribed fire, rather than tree-cutting, to reduce the 
Gensity of young stands. This alternative was not suggested in the scoping for this 
EIS, but has been suggested in comments on individual projects that preceded 
development of this EIS. This alternative would be impractical and ineffective at 
achieving the purpose of the action. in young, high-density plantations, such as 
predominate in the planning area, a fire hot enough to kill individual trees would likely 
become a crown fire anc destroy the entire stand. Even in the unlikely circumstance 
that a prescribed fire could be used to reduce stand density without destroying the 
entire stand, fire would kill any understory shade-tolerant conifers within the stand. 
Therefore, an alternative that uses prescribed fire instead of tree-cutting would be 
inefiective at fostering the development of late-successionail forest structure and 
composition in plantations and young forests. Additionally, use of prescribed fire in 
young plantations would entail a high risk of fire spreading to existing late-successiona! 
forest. Therefore, an alternative that uses prescribed fire instead of tree-cutting would 
be inefiective at protecting late-successional and old-growth forest ecosystems. 


4. Heavy thinning without timber removal 


This alternative would be somewhat similar to Alternative B, but would not include 
mitigations to reduce risk of wildfire and Douglas-fir bark beetie infestation. This 
alternative would also be somewhat similar to Alternative E, but without timber 
removal. Leaving such great quantities of cut trees on the ground would pose an 
unacceptable risk of wildfire and Douglas-fir bark beetie infestation and thus would 

be inefiective at protecting late-successional and old-growth forest ecosystems, 

and fostering the development of late-successiona! structural characteristics in 

young stands. For exampie, thinning 40-year-old stands with prescriptions similar to 
Alternative E would leave approximately 90 trees per acre >12” diameter at breast 
height (dbdh) on the ground, which could result in subsequent mortality of the rest of 
the stand from bark beetie infestations and would pose a high risk to nearby late- 
successional stands. Without timber removal, such an alternative would lack the 
opportunity for adaptive management, such as adjusting the amount of wood left 

on the ground based on bark beetle population levels. Additionally, applying such 
prescriptions across the landscape without timber removal! would result in half of the 
young stands in the very high risk fuel models, and more than hail of the young stands 
in a high-risk fuel modeis for more than 40 years. This is substantially greater than the 
risk in the alternatives analyzed in detail. 


5. Tninning stands >80 years old 


An alternative that would include thinning in stands >80 years old would not be 
consistent with the Northwest Forest Plan and the RMP. The Northwest Forest Pian 
States that in LSRs, “There is no harvest allowed in stands over 80 years oid ... 
Thinning (precommercial and commercial) may occur in stands up to 80 years old ...” 
(USDA and USD! April 1994, p.C-12; USDI BLM 1995, p. 30). Regardiess of this 
prohibition, mature stands (81-200 years old) make up a very small portion of the 
planning area (approximately 9%), and the LSR Assessment and Siusiaw Watershed 
Analysis did not identify any need for treatment in these stands. 


6. Clearcut high density stands and replant at lower densities 


This alternative would be based on the assumption that high-density, even-aged 
stands cannot develop late-successional forest structure, even with thinning, and 
therefore regenerating the stands would be the only option to attain late-successional 
forest structure. This assumption is not consistent with the analysis for the Northwest 
Forest Pian (USDA and USDI February 1994, pp. 344-42 - 344-46), and an alternative 
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that would cut ail of the trees in stands would not be consistent with the Northwest 
Forest Pian and the RMP. The Northwest Forest Plan provided for thinning and other 
silvicultural treatments beneficial to the creation and maintenance of late-successional 
forest conditions (USDA and USD April 1994, pp. 8; C-12; USDI BLM 1995, p.30), 

but did not provide for the regeneration of existing stands. The LSR Assessment and 
Siuslaw Watershed Analysis did not identify any need for such drastic treatment of 
Stands, and in fact highlighted the potential beneficial effect of thinning on existing, high- 
Gensity stands (USDA and USD! 1997, pp. 34-41; USDI BLM 1996a, pp. V-1 - V-3). 
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introduction 


Several documents have analyzed the aflected environment of the planning area. The 
Northwest Forest Plan FSE!S analyzed the regional ecosystem within the range of the 
northern spotted owl (USDA and USDi February 1994). The Northwest Forest Pian 
FSEIS reed in part on the report titled Forest Ecosystem Management: An Ecological, 
Economuc, and Social Assessment (the FEMAT Report, USDA Forest Service et ai. 
1993), which was included as an appendix to the Northwest Forest Plan FSEIS. The 
FEMAT Report and the Northwest Forest Pilar FSEIS describe the terrestrial and aquatic 
ecosystem conditions across the region, with particular emphasis on the amount and 
Condon of existing late-successional forest; the ecological role of late-successional 
forests; and watershed Conditions and processes. Those portions of Chapters 344 of the 
Northwest Forest Plan FSEIS (including the FEMAT Report attached in Appendix A) that 
describe terrestrial and aquatic ecosystem conditions and processes are incorporated 
here by reference. 


The EIS for the Eugene Distnct RMP (RMP EIS) further describes terrestrial and aquatic 
ecosystem conditions and processes for ecosystems typical of the Eugene District (USD! 
BLM 1994. pp 3-14 - 3-62) and describes in detail special areas and special status 
species within the Eugene District (USDI BLM 1994. pp. 3-62 - 3-98). The RMP EIS also 
describes resource programs and facilities within the Eugene District (USD! BLM 1994, 
pp. 3-99 - 3-121) and the existing economic and social Conditions in the general area 
(USO! BLM 1994, pp. 3-121 - 3-131). Those portions of Chapters 3 of the RMP EIS that 
describe the affected environment are incorporated here by reference. 


The LSR Assessment details terrestnal ecosystem conditions and processes within LSR 
267 and .SR 268, with particular emphasis on forest stand development and existing 
late-successional forest conditions (USDA and USDI 1997, pp. 8-20, 47-66). The LSR 
Assessment stresses the importance of the planning area for dispersal of species 
associated with late-successiona! forests (USDA and USD! 1997, p. 30). The LSR 
Assessment also includes a Fire Management Pian for the planning area (USDA and 
USD! 1997, Appendix A’ The Siusiaw Watershed Analysis details terrestna! and aquatic 
ecosystem Conditions and prucesses within the Siusiaw River fifth-fheid watershed (USD! 
BLM 1996a). The Siusiaw Watershed Analysis includes a stream-by-stream analysis of 
current fish habitat conditions (USD! BLM 1996a. pp. I!-38 - li-47). The LSR Assessment 
and Swusiaw Watershed Analysis are incorporated here by reference. 


Since the LSR Assessment and Siusiaw Watershed Analysis were completed, BLM has 
conducted some additional surveys, analysis, and management actions in the planning 
area. This new information, which is summarized below, is not significant relative to 

the analytical conciusions or recommendations in the LSR Assessment or Siusiaw 
Watershed Analysis and is not significant relative to the decisions in the RMP Therefore. 
there is No need to conduct an additional LSR Assessment or an additional iteration of 
the watershed analysis, and there is no need to consider an RMP amendment for Late- 
Successiona! Reserve or aquatic management at this time. 


BLM maintains approximatety 169 miles of road on BLM-managed land in the planning 
area, for a total road density of 4 4 miles of road for every square mile of land. 


Approximately 75 miles of these roads provide “legal public access”, according to the 
BLM Facility inventory Maintenance Management System. “Legal public access” is 
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Gefined as either (a) roads for which BLM has acquired a public easement across private 


land; or (b) roads that begin on BLIM-managed land that is legally accessible from state or 
county roads. 


Over the past decade, large timber compames have 

increasingly Closed their land to public access, partly 
in response to iitiening, vandalism, and inappropnate 
vehicle use. This trend is likely to continue and could 
increase the importance of the existing public access 
within the planning area. 


in 2002, BLM completed a road inventory of the 
planning area. Approximately 2.5 miles of road has 
been decommissioned in the planning area since 
the analysis conducted for the Siusiaw Watershed 
Analysis. The road inventory lists approximately 12 
miles of road that are “passively” decommussioning 
(@., the road has become impassable over time 
because of lack of maintenance and traffic). 


The Srusiaw Watershed Analysis estimated that 
road-related sedimentation represents only an 
Figure 2. te road imentory tound 65 mites of road capatiet -—«@v@S (USD! BLM 1996a, pp. Ii-7 - 11-8). The 2002 
Serve Seder ik sreans road inventory identifies approximately 65 miles of 
road on BLM-managed lands in the planning area 
that are capable of delivering fine sediments to 
Strearns (see Figure 2). Furthermore. approximately 10% of these road segments are 
not expenencing any traffic and are ‘passively’ decomrmssioning, but still erode sediment 
from the road prism. 


The road inventory also Wentifes approximately 73 culverts on BLM-controlied road 
segments that are Currently at high risk for failure because of undersized culverts and 
Plugged culverts. The ratings used to determine high risk included the risk to fish streams 
and high numbers of at-risk culverts along a road segment. 


Fire and Fuels 


The majority of stands 80 years old in the planning area are currently in an understory 
short shrub fuel mode! (63%), smaiier portions are in a tall shrub mode! (21%) and a 
Gense timber stand mode! (16%). See Chapter 4, issue 3, for a description of the fuel 
modeis. 


Fires within the planning area are rare: the fire occurrence from 1985-2001 was only 0.07 
fires occurring per 1,000 acres per year, resulting in a total of 35 acres burned. Escaped 
slash burns have been the most common source of ignition. However, large fires are 

possible in the planning area: the Oxbow fire in 1966 burned approximately 42,000 acres 


(USO! BLM 1996a, p. 1-33; USDA and USD! 1997, p. A-1). The Fire Management Plan 
of the LSR Assessment provides additional information on fire management (USDA and 
USD! 1997, Appendix A). 
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Forest Management 


Prior to the establishment of LSRis by the Northwest Forest Plan, the intended silvicultural 
pathway for the stands in the planning area was a Commercial thinning at age 35-45 
years, and a final (clearcut) harvest at age 60-60 years. This silvicufture! regimen 

was Cesigned to produce high-density, single-aged stands of Douglas-fir to maximize 
the commercial value of timber produced This effort was largely successful, and the 
resulting plantations are dense, uniform Stands thal are structurally quite diflerent from 
natural stands in the planning area. 


More than hail of forest stands in the planning area are <80 years old (see Graph 2 and 
Map 8). Almost all stands in the planning area <60 years of age have been regenerated 
following timber harvest, and most have been either seeded or planted. and then pre- 
commercially thinned. Timber harvest in the planning area began as early as the 1940s. 
The predormnant silvicultural system used al the time was a “seed tree” system, in whuch 
a few scattered trees were left to naturally reseed the harvest area in the planrung 
area, seed trees were usually “ul once the new stand was established. From the 1960s 
to the 1990s. timber harvest largely shifted to a Clearcul system, in which all trees within 
the harvest area were cut at once. Site preparation typically included burning of slash 
to contro! brush and create planting spots for new trees. The harvest area was then 
artihcially seeded or planted with tree seedlings. which were almost! always exclusively 
Douglas-fir. Trees were usually planted at very hgh densities (440-680 trees per acre 
(TPA)). 


Mos! young plantations in the planning area were pre-commercially ttunned (PCT) at age 
10-20 years old to standardize the tree stocking levels and remove jess desirable tree 
species. Most plantations were thinned to a 12 by 12 spacing (300 TPA) of Dougias- 

fir, generally cutting all competing species. Since 1990, PCT within the planning area 
ae oe leaving many hardwoods and 


BLM has sold two timber sales in the planning 
area since 1994 the Smith Creek thinning 
and the Fawn Creek Fores’ Management 
Project. The Smith Creek thinning, completed 
in 2000. thunned 14 acres of 26-year-old 
trees in a progeny test site located in Section 
13, Townstup 20 South, Range 6 West. 
Management of the progeny test sites is 

part of continuing long-term forest genetics 
research, described in the Forest Genetics 
appendix to the RMP (USD! BLM 1995. pp. 
261-263). Additional information can be found 
in Environmental Assessment (EA) ORO9O- 
98-21 The Fawn Creek Forest Management 
Project, located in Section 17, Townstup 20 
South, Range 5 West. includes approximatety 
150 acres of density management thinning 
BLM sold the timber sale portion of this project 
in 2001, but the stand has no’ yet been 
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within the planning area. BLM pre-commercially thinned a total of 2.778 acres al the 
following spacing: 
S40 acres 13x13 (260 TPA) 
403 acres 14'x 14 (220 TPA) 
4 acres 15x15 (190 TRA) 


1390 acres 17x 17 (150 TPA) 
291 acres 20 «20 (110 TPA) 


in 1998, BLM created snags by both topping and girdiing in a stand of 130 acres in 
Section 11, Township 20 South, Range 7 West. Four snags per acre were created 
@round a cO-dominant tree, whch wes thus released from competition. 


in 1999 and 2000. BLM released individual trees in young plantations from competition 
by Culting all of the trees 30°-40' from a selected tree. Total treatments in young stands 


covered 770 acres in Sections 1, 11, 12, 13, and 14, Township 20 South, Range 7 West, 
and Section 35, Township 19 South, Range 7 West. Additional information can be found 
in EA No. OR090-98-31. 


in Fall 2001 and Spring 2002, BLM ttunned three one-acre pilots to demonstrate 
probabilistic (“Monte Carlo”) selection methods in a 28-year-old plantation in Section 
31, Township 20 South, Range 5 West. Additional information can be found in the 
Categorical Exciusion review (CE) ORO90-02-16, which is available online at htip.// 
www.edo_bim gov/nepa/ces/montecario2CE pdt 


Northern Spotted Owl and Marbled Murrelet 


in 1992, the FWS designated lands considered to be critical spotted ow! habitat. these 
lands were encompassed in a series of critical habitat units (CHUs) (USD! Fish and 
Wildlife Service 1992a) (see Figure 3). Critical habitat, as defined by the FWS. includes 
roosting, nesting and foraging habitat (also called “suitable” habitat) for resident owls, and 
dispersal! habitat for non-resident owls seeking an unoccupied 
territory The entire planning area is within critical habitat for 
the northern spotted owl, and contains portions of two Critical 
Habitat Units: approximately one-third of CHU OR-53 and 

a very small ammount (3%) of CHU OR-52 (see Map 9). The 
LSR Assessment provides additional information on habitat 
conditions and the location of the Critical Habitat Units (USDA 
and USD! 1997. pp. 22-23; Map 14; Appendix +). 


Approximately 43% of the planning area (10,600 acres) is 
currently suitable habitat for the northern spotted ow! (see 
Map 9) Only stands >80 years old are considered suitable 
habitat here (On a stand-specific basis, some younger 
stands are considered suitable habitat for the purpose of 
project4eve! consultation if they contain sufficient late- 
successional forest charactenstics to provide nesting, 
foraging, and roosting habitat ) 


Approximately 60% of the planning area is Currently 
dispersal habitat for the northern spotted owl Of all lands 
within the planrwng area boundary (including private lands). 
apprommatety 40% of the total acreage is Currently dispersal 
nabrtat 
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Fourteen hstoncal northern spotied ow! sites have been located mm the plannwng area 
since 1980. Since 1997, spotied owls have been found to reside in nine of these sites. 
The barred ow! population has increased im the same tire penod, and barred owls now 
innabt at least four of these sfes Habtal fragmentation s fgh Gue to past harvests 

on federal land and ongoing irnber harvest on private lands. Onty one spotted ow! site 
has greater than 40% sultabie habitat wittwn @s home range (the US Fish and Wikdile 
Service considers Ow! sites to be al risk when they contain tess than 40% suitable habtat 
wittwn a home range delineated by a 1 5 mile radius) 


The planrwng area % apprommnatety 34-45 miles trom the Pacific coast. whuch is near the 
50-mile lent of expected marbled murreiet Gistribution in Oregon (USDA Forest Service 
@ al. 1993, pp. IV-15 - IV-17). BLM has conducted marbled murrelet surveys since 1997 
in Stands proposed for Ifwnring treatments. Marbied murreiets heve been observed 

at three locations im the planning area over a stand in Section 7. Townstup 20 South. 
Range 5 West, in Section 17, Townstup 20 South. Range 7 West. and under the canopy 
in a stand in Section 1, Townstup 20 South. Range 7 West The last observation was an 
incdental sighting (\.e.. not part of a survey effort), bul meets the definition of an occupied 
ste (“birds fying below, through. info, or out of the forest canopy wittwn or adjacent to a 
ste of potential habitat’) (Evans Mack et ai 2002) Further surveys in all of these areas 
resulted in no additonal observations. 


Coho Salmon and Aquatic Restoration 


Coho saiimon in the planning area appear to be maintairwng thew populations. bul we 
cannot make any strong conclusions. because there have been few population and 
spawning surveys. in the adjacent Woll Creek watershed. juvenile smoli trapping since 
1995 has shown a steady increase in coho salmon, chinook salmon. and cutthroat trout 
populations. 


The hydrology and aquatic and ripanan habitat conditions are described in detail in the 
Watershed Analysis and the Upper Siusiaw Aquat Habtat Restoration Plan (EA OROBO- 
98-17), which is incorporated here by reference The geology of the planrwng area is 
Gomunated by sedimentary oceanic Geposits of sifistone and sandstone which have little 
Capability to store or transport water Because of the limited water storage Capacity. 
Stream flows are Closely tied to precipfation pafierns Without adequate in-stream 
structure, stream channets have downcul through vailiey floor deposits The Siusiaw River 
has Gownout to bedrock along many reaches. causing an increase im Channekzation and 
secondary Confinement of the flow. increasing velocities Gurning peak flows and reducing 
habtat diversity The majority of current npanan forests in the planrwng area are <B0 
years ok. and riparian forests generally murror the age-class Grstribution of the uplands 


The Watershed Analysis found that the salmon spawning and reanng habitat is imited 
in the planning area Spawning gravels are usually located at the mouths of tribulanes 
The bes! remaining coho salmon habitat s mostly in the western portion of the plannwng 
area, in Haight. Bear, and Oxbow Creeks (see Map 10) 
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The Srusirw Watershed Analysis details the condition of the Siusiaw River and ts 
tributanes im the planning area. Both the Siusiaw Fiver and many of @s tributanes lack 
large woody debris to form adequate structures tor fish Cover. rsanng. and spawning 
habitat. The watershed analysis recommends habital creaton through the placement 
of in-stream structure, and notes that the removal of barrier Culverts Could provide 
opportunity for aquatic species to reach otherwise sultable habiat As noted above, 
the watershed analysis estimated that road-related sedrnentation represents only an 
approximately 5% increase Over natural background ievels ard concluded that road 
sedrnem Gelivery can be considered to be low and have no significant impact to the 
Swusiaw stream channe! system (USD! BLM 1996a. pp fl-1 - I-68). 


Aquatic enhancement efforts in support of the watershed analysis recommendations 

are ongoing. in 1998 and 1999, BLM placed hundreds of tons of boulders in a contro! 
location wittun the Siusiaw River channel to sinulate six “cascades.” The objectives of 
thus type of structural installation included building up the confined, bedrock-dormnated 
river Channel and creating the potential for groundwater recharging (replenistwng 
groundwater reservoirs), connecting the river and the adjacent flood plain, and increasing 
the structural complexity of the Siusiaw River and tributanes Additional objectives 
included creating deep poois for fish cover, improving the availability of spawning, rearing 
and retuge habitat. and increasing the water-retention Capacity in the upper basin during 
the low-flow summer months. 


in 2000 and 2001, BLM focused aquatic restoration efforts on removing migration barners 
to make additional habitat available to aquatic species in the following Siusiaw River 
tributanes. Oxbow Creek and tributanes, Frying Pan Creek and a tributary, Bear Creek. 
Haight Creek. Dogwood Creek. and Buck Creek. Six barrier culverts were removed and 
replaced with passage-fnendily culverts. one barner culvert was completely removed, 
and a stream enhancement project in Frying Pan Creek placed logs and boulders as key 
structural habitat features. These projects opened approximately 6.5 miles of usable 
strearn habitat to aquatic species. Surveys in spring 2002 found that all of the barner 
replacement Culvert proyects are allowing passage of either adull or juvenile coho salmon. 
The surveys did not find coho juveniles at the culvert removal site. but did observe 
juvenile and adult cufthroat in the general project location and in upstrearn habitats. 


Five major tributanes of the Siusiaw River within the planning area currently have 
adequate woody debris to provide stable in-strearmn structures on 3rd-5Sth-order streams 
Oxbow Creek, Doe Hollow. Dogwood Creek, Russe! Creek. and Fawn Creek (see Map 
10) Based on stream habitat surveys, BLM fish biologists have determined that 25 of 
the 45 mites of 3°-5"-order streams in the planning area are a high priority for aquatic 


restore’ * Of these pnority streams. apprommatety 12 miles currently have 
adequ. « Gedris Of the remaining 13 miles that lack sufficient woody debris, only 
38 mies are 8 _essibie by heavy equipment to perform in-stream restoration wort (see 
Map 10) 


The road inventory conducted in 2002 Wentihes culverts on both BLM and non-BLM- 
controfied roads wittwn the planning area that affect the rmugration patierns of anadromous 
feh and resident fish. and aquatic orgaruemns thal hstoncaly utikzed upstream habitat 
managed by BLM The road inventory recommends either removal or replacement of 10 
of 16 culverts on BILM-controfied roads. These barner culverts on BLM-controlied roads 
mmpact 7 0 miles of usable coho habitat and 3 | miles of steelhead and cutthroat habitat 
The road inventory found seven culverts owned by Lane County and two privately-owned 
Culverts that are potential barners to aquatic species movernent Su of the seven county- 
Owned culverts are near the confivences of major tributanes to the Srusiaw River and 
wnpact 15.0 miles of coho habitat The two privately-owned culverts are partial barners 
and wnpact 2 0 miles of coho nabial and 0 4 miles of steelhead and cufthroal habitat 
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, Noxious Weeds 


A District-wide inventory of nomous weed miestations conducted m 1996 found 
apprommatety 46 miles of roadside noxious weed eviestations wiifwn the planning 
area Monitoring im the form of noxious weed roadsxie surveys, Dotarucal surveys. 
and momionng related to offer resource projects wittun the planrung area Continues to 
Gocument the presence of noxious weeds. particularly Scotch broom 


BLM has menplemnented noxious weed Control proyects im the planrwng area primarily in the 
southeas: portion to contro! roadside Scotch broom (cutting, pulling and grubbing), and 
meadow knapweed (pulling and grubbing) BLM has conductet 22 miles of roadside 
treatments tor Scotch broorn since 1996. and will likely need to conduct recurning 
treatments to manage Nomous weeds (see Figure 4) 


In addition to these roadside treatments. BLM has conducted Scotch broom cuttr.g 
madentally, in COmpUNCtION with reforestation vegetation management treatments (e g . 
pre-commercial tfunning. brush controf), as required by BLM policy 


Figure 40 wow wees contro promt: have mctuden Cuming Scorer 
DOO BONS ‘atutes 
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introduction 


Thus chapter summanzes the environmental consequences associated with each of the 
ahernatwes described in Chapter 2. 


The following resources and/or critical elements of the hurnan environment (as Gescribed 
in the BLM NEPA Handbook, H-1790-1, Appendix 5) are not present or would not be 
afiected by any of the allernatives: 

* Areas of Critical Environmental Concern (ACEC) 


¢ Cultural resources 


Farm Lands (prime or unique) 


* Hazardous or solid wastes 


Minority populations and low income populations 


* Wild and Scenic Rivers 
¢ Wilderness 


Effects on threatened and endangered species, water Quality, and wetlands. riparian 
zones, and floodplains are addressed in the analysis in ttws Chapter. Effects on air quality 
would not be significant and have already been analyzed in the RMP EIS (USD! Bureau 
of Land Management 1994, pp. 4-10 - 4-14), as explained in Chapter 1 under issues 
Considered, but Not Analyzed. 


Inadequate or Unavajlable infarmation ot ee oe 


We will always have incomplete knowledge of the ecology of terrestrial and aquatic 
ecosysiems, and particularly about the development of late-successiona! forests (USDA 
and USD! February 1994, pp. 344-3 - 344-4). The following discussion of the analysis 
assumptions identifies incomplete information relevant to analysis of the issues, and how 
BLM will acquire additional information, where possible and necessary. 


Assumptions and Assessment Guidelines 


We analyzed many issues in this EIS, especially those related to stand development 
and wildlife habitat, using stand modeling results from the Landscape Management 
System over a 100-year analysis period. The Landscape Management System (LMS) is 
a computerized set of software tools that integrates landscape-level spatial information, 
stand-level inventory data, and tree growth models to project Changes through time 
across the landscape. LMS provides detailed stand-ievel analysis (see Figures 5 and 6) 
as well as landscape-ieve! analysis. For the purposes of the modeling, the EIS assumes 
the year 2002 as the beginning of the 100-year analysis period. 
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few if any differences in 

alternative restoration approaches are likely to become apparent in the first several 
decades. in most cases, differences arnong alternatives would not apparent until near 
the end of the 100-year analysis period. 


The rea! value of the modeling results is in demonstrating the comparative outcomes 

of the alternatives. Absolute vaiues should be interpreted with caution, especially past 
the first several decades. For exarnpie, the tree growth model appears to allow stands 
to grow and maintain too many large trees at densities too high for the site quality and 
stand conditions in the planning area (J. Comnick, personal communication, 2002). The 
model appears to overestimate the amount of live crown that trees would retain at high 
densities, thereby overestimating growth rates at high densities. Therefore, the modeling 
results probably slightly overestimate the development of large trees in unthinned stands. 


Additionally, the starting stand inventones appear to slightly underestimate tree diameter 
., 200 height. Starting stard inventories affect not only the stand growth and structure if ~ 


eee S'S Fe «5.2%. she modelings Sut aleothe revenudPeaioulited tor @ch Witernative. *"* 


The revenues are dependant on the volume of timber harvested, 


. — which is, in turn, extremely sensitive to the starting stand inventories. 
The apparent underestimation of starting inventories is likely causing 
an underestimation of revenues in all alternatives that include timber 
harvest. BLM is currently conducting a series of stand examinations 
in and near the planning area to calibrate the modeling. We may 
adjust the starting inventories and modeling parameters between the 
Graft and final EIS based on the results of these stand examinations 
and other empirical data. Appendix B provides additional information 
about LMS and the modeling in this analysis. 


We address the issues identified in Chapter 1 by the parameters 


SESE 


described below. Additional information on the analysis methods 
and assumptions is available in the Upper Siusiaw LSR Restoration 
project file, which is available for review at the Eugene District Office. 


Figure 6. ims ovtou charts showing tree 
chameters Nedghts and crown sizes 
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ISSUE 1: How would road decommissioning and road management actions 
alter public access to BLM-managed lands? 


¢ Miles of road not available for vehicie traffic 


We Gerived much of the information in tts analysis from the road mventory of the 
planning area Completed in 2002. The road inventory included a systematic analysis 
of the road network, including entification of the environmental msks to aquatic 
resources. 


To understand the effects of road Gecommussioning on the public's ability to access 
BLM-managed land, i is necessary to define roads as either “legal public access” 
or “other” “Legal public access” is a ~ 

Getined as either (a) roads for which » iy 

BLM has acquired a public easement ~ 

across private land, or (b) roads thal eases SS, 

begin on BLM-managed land that is ' 
legally accessible trom state or County = x 
roads (see Figure 7). mentee A 


“Other roads include those for 
which BLM has not acquired a 
public easement for access. in such 
situations, the landowner has the tor Pee Rone heneen te 
lega! authority to close the road to —— ~S 
the public at any time. even ff private 
landowners have allowed physica! SNitenwes: os 
access across their land in the past. 
Ths may be true even where BLM 
has full maintenance responsibilities 
(e., “controf”) for the road. in Figure 7. 4 sampie of the ownershy and pubic 
, : : .. « « «+ 4@Gition, there may be roads on access status of a variety of roads tha’ provide access 
i? «,°, > 2 @ 890% privately-owned land that are currentry © Bi. M-managed lands 
gated, that are not available for public use, or that are available only for short times 
Guring the year (e.9., hunting season). 


The actions that may be taken to implement road decommissioning are described in 
Appendix A. Road decommissioning described here may include “decommissioning.” 
“tull decommissioning.” or “obliteration” as defined in the Western Oregon 
Transportation Management Pian (USD! BLM 1996b). In this analysis, we assumed 
that only “non-shared” roads would be available for decommissioning. Even non- 
shared roads may be covered under existing right-of-way agreements with adjacent 
landowners, and Gecommissioning may require the consent of those landowners. in 
this analyst's, we assume that adjacent landowners would consent to decommissioning 
of non-shared roads. 
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ISSUE 2: How much new road construction would be needed to implement 


restoration actions? 


¢ Miles of new road construction 


We determined the estrnated length of new road Construction based on the average 
length of new road construction required for past timber sales in the Eugene District. 
These estimates vary among the different stand age-classes and are alle’ed by some 
of the allernatives’ design features. The estates are described under ths issue for 
each alternative 


What level of risk to existing late-successional forest would result 
from restoration activities ? 


¢ Fire: acres in Fuel Models 5, 10, and 12 
¢ Bark beeties (stand level): acres with mortality; number of green trees killed 
¢ Bark beeties (landscape level): qualitative analysis 


Forest disturbance processes in the planning area include fire, wind, insects. and disease 
(USD! BLM 1996a, p. !-23). The vulnerability of existing late-successional stands to 
disturbance by wind or disease is not likely to be affected by the restoration actions 
considered here (restoration actions which would affect the susceptibility of young stands 
to windthrow are addressed in issue 4). 


Restoration actions in young stands may affect the risk of fire and insect disturbance 
(specifically Douglas-fir bark beetle) across the landscape. including existing late- 
successional stands (USDA and USD! 1997, pp. 13-17). Therefore, we have evaluated 
ind rey nam |: a ea ari oacar meds , 
of wildfire and Douglas-fir bark beetle infestation. 


The analysis measures fire risk by modeling fuel conditions over time. Specific quantities 
and qualities of surface fuels are assigned to specific “tue! models.” which allow 
comparison of potential fire behavior and fire effects (Anderson 19862). The Fuels Report 
in the Upper Siusiaw LSR Restoration project file provides detailed information on this 
analysis and is available for review at the Eugene District Office. Four fue! models are 
relevant to the current and potential Conditions in the planning area: 


* Model 5: = short shrubs (e.9.. salal, swordiern, Oregon grape) that commonly make 


up the understory of forest stands: 

* Model 6: tall shrubs (e.g, oceanspray, hazel, vine maple) that establish in very 
young stands before canopy closure, 

* Model 10: ‘timber with heavy dead and down fuels that occur in young, dense 
stats. 

* Model 12> = slash that results from thinning or blowdown of stands. 


The analysis measures fire risk by assessing the acres of the stands currently 60 years 
old in Models 5, 10, und 12 as they move through time. Model 5 has low fuel loads and 
low potential fire effects. in contrast, Models 10 and 12 have high potential for crown 

fires and severe fire effects. The relatively few acres that are currently in Model 6 rapidly 
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move into other models, largely unafiected by management actions, and the fire nsk 
associaied with Model 6 is similar to Model 5. Therefore, for simplicity of display, the 
analysis combines the acres im Mode! 6 with Model 5. 


coarse woody debris, € live 
Douglas-fir trees would likely Figure 8. Oougias-tr og wih bark beetle miestatons 
be killed in the subsequent 
two to three years (Hostetler and Ross 1996, Ross 2000). However, this rule of thumb 
was based primarily on trees larger than those proposed to be left as Coarse woody 
Gebris in the alternatives in this EIS. Recent data fromm the Oregon Coast Range (Ross 
et al. 2001) showed that lower mortality rates, and estimated that the number of beeties 
produced from 10 down trees had the eventual potential to kill 4 swnilar-sized green trees. 
Therefore, this analysis assumes a mortality rate of 4 green trees killed for each 10 trees 
left as Coarse woody debris. Tree mortality may be altered by a wide range of factors. 
such as the season of cutting, shading on the coarse woody debris, the vigor of attacked 
live trees, background beetle population levels. and weather conditions. If no additional 
> aoe .é ; coarse woody Aebns is created, hark, beetle populations will generally return to normal 
> 0 “Os , , three years after cpeation of coarse woody debris (Hostetier.and Ross 1996). 


Current Douglas-fir bark beetles populations in the planning area appear to be low, 
based on the very low numbers of trees killed in recent years. From 1985 through 
2001, surveys detected from 0-135 trees killed by bark beetles per year over the entire 
planning area (<1 tree per 180 acres). However, bark beetle populations may increase 
Grammatically if large amounts of coarse woody debris are created across the landscape. 
especially if combined with poor growing conditions that reduce tree vigor. Under these 
conditions, Dougias-fir bark beeties could damage existing late-successiona! forests 
(USDA and USD! 1997, pp. 15-16). 


Epidemic bark beetie outbreaks are usually brief and localized in the Coast Range of 
Oregon, but are more common east of the Cascade Mountains (Hostetier and Ross 
1996, Furniss and Carolin 1977). The most severe outbreak recorded in the Oregon 
Coast Range occurred in the 1950's. Wind storms during the winters of 1950-1951 and 
1951-1952 blew down tremendous numbers of trees (Greeley et al. 1953). Within the 
planning area, historica! aerial survey maps show that about two-thirds of the area had 
40-80 acres of blowdown per square mile, and one-third had over 80 acres of blowdown 
per square mile. Much of the blowdown was in old stands with large trees, providing 
prime host material for the beeties. This blowdown, combined with the very dry growing 
seasons of 1951 and 1952 and a large number of scorched or dead trees from the forest 
fires of 1951, resulted in the most beetie-caused mortality ever recorded for the Oregon 
Coast Range. However, even these extreme conditions resulted in only an estimated 
11,000 trees (0.42 per acre) killed by bark beeties from 1952-1954 
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The low intensity of tree mortality following such severe conditions establishes the 
relatively low risk of widespread or Catastrophic tree mortality from bark beetles im the 
planning area. While the conditions that would be created by the alternatives <ifler from 
natural Gisturbances, the Lark beetle outbreak in the 1950s provides a starting poi from 
which to compere the alte-natives on a landscape scale. 


Because of the myriad factors infiuencing this iandscape-scale effect, quanidative 
analysis is not possible here. Therefore, we have considered the landscape-scaile 
effects of restoration actions on Douglas-fir bark beetle populations and subsequent 
tree mortality with a qualitative analysis, based on the best professional judgment of an 
expert federal entomologist (See Chapter 5, Consultation). 


ISSUE 4: How would thinning affect development of late-successional forest 
structural characteristics? 


¢ Acres of forest with late-successional structure 
¢ Stand density (trees per acre, relative density) 
¢ Stand stability (height : diameter) 


There are many descriptions of the structural characteristics of late-successiona! forests 
of the Douglas-fir forests region of the Pacific Northwest (Franklin et al. 1981; Oid-Growth 
Definition Task Group 1986° Spies and Franklin 1988; Spies and Franklin 1991; USDA 
and USD! 1997, p. 57). However, late-successional forest structural characteristics 
may vary Considerably across the region (Spies and Franklin 1991, p. 108), and the 
broad generalizations in these regional! descriptions may be of limited vaiue at finer 
Spatial scales, such as this planning area. Therefore, for the purpose of this analysis, 
we developed criteria for late-successiona! forest structure based on loca! data (see 
Appendix C). Specifically, we examined stand inventory data that was collected from 
approximately 1.300 acres of late-successiona! stands that were harvested between 
‘+ * * 25. ** § @985<and 4991 in or near the planning area (see Poage 2000, pp. 10-13). We uged ifs" “+ * * 
‘ s 6° & .° *=ghta¢e a constiuet minimutn threshold for late-successionai strctural charicteristics: - ~ 


* density of large Douglas-fir (>32" dbh) >3.25/acre 
* density of very large Douglas-fir (>40" dbh) >3.25/acre 
* Coefficient of Variation (CV) of >0.37 


Douglas-fir diameters (>10° dbh) 
* density of shade-tolerant conifers (> 10° dbh) >5 O/acre 


For analysis, we considered a stand to have late-successiona! forest structure if it meets 
any three of these four criteria. The data for local late-successiona! stands discussed 
above revealed that few stands simultaneously met all four criteria, but most met 

three of the four. Abundant large and very large Douglas-fir, abundant shade-tolerant 
conifers, and a wide range of tree diameters are consistent structural characteristics 

of late-successional forests (Spies and Franklin 1991) (see Figures 9 and 10). The 
Coefficient of Variation (CV, which is calculated as the standard deviation/mean average) 
of Douglas-fir tree diameters is a measure of how much the trees in a stand vary in 
Giameter, rather than just describing the stand average or the extremes of the range A 
higher CV corresponds to a wider variety of tree diameters. The density of shade-tolerant 
conilers (primarily western hem ock and western red-cedar) appears to be considerably 
lower in this planning area than the regional averages (Spies and Franklin 1991, p. 102. 
Poage 2000, pp. 31-43; Hibbs and Shatiord 2001) 


(2 


We Gid not include in these critena all 
possiiie structural Charactenstics of iate- 
successional forests. mos! notably large 
snags and logs. The natural production of 
large snags and logs is difficull to model, in 
pert because large snags and logs are more 


whuch tends to kill the smaiier trees in the 
stand and thus creates only smaiier snags or 
logs. Therefore, we have assumed that within 
the 100-year analysis penod, sufficient large 
snags and logs will be present in the currently 
young stands only if they are created by 
active management. Given that the snag and 
coarse woody Gebris creation prescriptions in 
the alternatives were based on the levels of 
sNags and logs in existing late-successiona! 
torests (USDA and USD! 1997, pp. 58-71). 


this assumption should be generally as 
accura’e as a more sophisticated modeling Figure 9. Large Douglas te and an 
approec UDOBIONY Wi? NeTIOORS ANC COATS are Type 


Of At BUCCOLBOA IAS 


Thus set of criteria provides a useful measure 

of the development of late-successiona! forest structure across the landscape, allowing 

the analysis to compare the number of acres that meet thus minwmum threshold over tre 
and among alternatives. Tl analytical approach Graws an absolute threshold - a stand 
either has late-successiona! structure or | does not While this dichotomous approach 's 
ysetul tor landscape™scale anfiysis. ¢ odes not reflect te reality of stand develdpment. 

in which late-successional stands exhibit continuous variability in structure (Franklin and 
Spies 1991). 


Therefore, we also evaluate how stands currently 60 years old would develop under 
each alternative through time, and how this development compares with how existing 
late-successiona!l stands developed in addition to the late-successiona! structure 
threshold described above, we evaluate additional stand-ieve! characteristics to describe 
the continuous development of stand condition under each alternative The analysis 
measures the development of the stand density (in both relative density and trees per 
acre (TPA)) and the stand stability (in the ratio of tree height | tree diameter), Relative 
density is a measure of the growing space available to the average tree in a stand. higher 
values indicate more dense stands. (Curtis 1982) The ratio of tree height to tree ciameter 
gives a measure of the mechanical stability of the tree, higher values indicates less 
Stability The stand average height Giameter ratio indicates the stability of the stand and 
the likelinood of catastrophic windthrow (Lohmander and Helles 1987. Wilson and Oliver 
2000) 


in contrast to the past silvicultural regimen described im Chapter 3. most existing late- 

successional stands in the planning area appear to have developed at low tree densities 
with heterogeneous structure The FEMAT Report describes generally the development 
of natural stands (USDA Forest Service et al. 1993, pp. [V-27 - IV-31, see also USDA and 


BEST COPY AVAILABLE aa 


Chapter 4 — Environmenial ( omsequences 


Figure 10. ste successions stands haractensicaly have a ande range of ree hameters 


USD! 1994, pp. B-1 - B-4). The RMP EIS also provides a general discussion of natural 
stand development and the effects of stand development on various resources (USDI 
BLM 1994. pp. IV-28 - IV-36, [V-51 - [V-53). The Siusiaw Watershed Analysis briefly 
Gescribes likely future stand conditions across the watershed on both public and private 
lands (USD! BLM 1996a. pp. IV-2 - [V-5). The LSR Assessment describes natural forest 
successional stages in the LSA area (USDA and USD! 1997, pp. 36, 47-66). These 
analyses are incorporated here by reference 


. . e*-8 . . « . > aos 6. 
Because the planning area lacks young, naturp. leads (ip. standgthat natunily. or 
regenerated following disturbances such as fire or windstorms, rather than timber 
harvest), our understanding of natural stanu development must rety heavily on 
reconstructive studies, rather than direct observation As with late-successiona! forest 
structure, natural stand Gevelopment is highty vanable and defies easy generalization 
(Spies and Franklin 1991; Hunter and White 1997: USDA and USD! 1997, pp. 54-55. 
Franklin et al 2002) 


However, recent studies that have sought to reconstruct the stand development of late- 
successional stands suggest some regional patterns (Tappeiner et al 1997. Poage 2000. 
Winter 2000. Poage and Tappeiner 2002) Tappeiner et a: and Poage each exarmwned 

a sample of western Oregon stands and found that large, oki Douglas-fir trees in the 
Oregon Coast Range generally developed under low stand densities in contrast, Winter 
found that an old-growth stand in western Wasi, on had developed under initial high- 
density conditions. These contrasting findings reiforce that there may be multiple 
pathways to late-successiona! forest structure, and that the most likey or typical pathway 
may Gifter from one region to another 


Data from local late-successional stands withwn and near the planrwng area are consistent 
with the findings of Tappeiner et al and Poage. and support the conclusion that late- 


sUuCCeSsIONa! stands in thus planning area typically developed under initial low densities 
(see Figure 11) Late-successional stands in the planning area average 47 TPA of 
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trees >10° ddh (generaly ranging trom 20 to 
GO TPA). | \e relative Genstty of Dougias- 
fw = local bte-successiona! stands s low, 
averaging 32 (generaly ranging trom 20 to 
50). in comparson. Matru stands are often 
Twnned when relanve Gensty reaches 50 to 
60 and are Tunmed to relalve Gensity of 35 to 
40 (USD! BLM 1995, pp. 202. 205): thus most 
toca! late-sucoessione! slands heave lower 
Retstrve Densties than the post-treatment 
Gensty under typical ffuneng prescriptions 
Appenda C surmmarizes tvs Gata on local 
late successiona! stands 


How To Reap tHe Grapus 


The following section explains how to 
wterpret the graphs reiated to iorest structure 


For each afternatrve. the analysis presents 
&@ Set of graphs on trees per acre. relative Figure 11. stay cu.gromm suena m te 
Gensity, and hewght chameter rato for each planning are appee’ \ have Gevetaped waar 
“type” stand “wajectory’ overtime. Modeling 

forest development across the landscape required sinpiiitying the stands into a senes 
of “type” stands @ generalzed stand condition for a given age class and its typical 
management hstory. for example, “40-year old stands that have been pre-commerciailly 
ttunned” (see Appenda B) The stand “trayectones’ are the type stands combined with 
speciic treatments that would be apphed under a given alternative 
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For exarnpie, there is orty ome trajectory for each type stand m Aflernatve A because 
there are no treatments. Graph 3 shows the relative Gensity of the single trayectory of the 
10-year type stand nm Atternetwe A 
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Graph 3. 


in the action alternatives. there are often multiple trayectones for each type stand because 
there are varied treatments For example. in Afternative F. there are eight trayectones for 
the 10-year type stand the untreated stands and seven diferent treatments Graph 4 
ee 
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Graph 4. 
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Presenting Gata by the year. as shown m Graph 5. would make & Gifficul to compare the 
Sand Cheractenstics of trayectones a! the same type stand. 


PPPP PPP OPH 


Graph 5. 


it we present the data by stand age instead of year. it is easier to compare the 
Character'stics of different trayectones. Treatment trasectones for the various type stands 
begin and end at different pots along the x-axis of the graph For example, Graph 6 
shows the relative densities of the 10-year and 75-year old untreated type stanus The 
analysis tracks the 10-year old type stand frorn age 10 to age 110. on 
“a - Me ~  type-ctandtrom age 750 age 175. « * -* ; oy 
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When alll the trajectories for a characteristic are portrayed, many of the graphs become 
complex. We present these graphs to depict the overall pattern of the suite of stand 
trayectones for each alternative over time, and do not intend these graphs to convey 
specific data values for specific trajectories. For example, Graph 7 shows the relative 
Gensity of all trayectories in Alternative A. The usefulness of this graph is that is shows 
that all trayectones develop a similar pattern over time. 


Relative Density 


Alternative A 
All trajectories by stand age 


Graph 7. 


In contrast, Graph 8 shows that treated and untreated stands develop very different 
patterns of relative density under Alternative E. 
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ISSUE 5: What are the effects of restoration activities on marbled murrelet 
habitat? 


¢ Acres of suitable nesting habitat 


¢ Acres of target habitat conditions 


Suitable Nesting Habitat 


The FWS (1996) has described stands ir w'wch marbled murrelets have been found to 
nest include at a minimum the following criteria: 


* at least one tree per acre 232°0bh with a branch al least 5° diameter. 


Branches of 5° diameter represent a minimum for marbled murrelet nesting, and larger 
branches increase the likelincod of successful nesting, particularly between 5S” and 10°. 
Every additiunal inch of branch diameter lessens the chance of the murrelet egg rolling 
off the branch. 


We assume in this analysis that eventual branch size is a result of the overall lifespan 

of the branch. We used tree crown ratios and height growth from the LMS model to 
calculate an expected branch life. We assumed tree height growth to be linear over the 
100-year analysis period, and branch growth at a constant growth rate of 0.05"/year 
(radial). These assumptions probably slightly underestimate branch growth in low density 
stands and overestimate branch growth in high density stands (Kintop, unpublished). 
Branch size estimates should be used only for demonstrating the comparative outcomes 
of the alternatives. Absolute values should be interpreted with caution, given the 
simplifying assumptions needed for analysis. 


Target Habitat Conditions 


We developed a description of target habitat condition as part of this analysis to describe 
good quality nesting habitat, rather than the minimum conditions of suitable nesting 
habitat. The descriptions of stands containing marbled murrelet nests presented in 
Hamer and Nelson 1995 substantially, but not completely, paralie! the criteria we used 

in this analysis for late-successional forest structure: marbled murrelets prefer to nest in 
siands that have large trees with large branches, multiple canopy layers, and moderate 
canopy closure. Therefore, we consider target habitat conditions for marbled murreiets 
as those stands meeting all three of the following criteria: 


* density of large Douglas-fir (>32" dbh) >1.0/acre 
* density of shade-tolerant conifers (>10° dbh) >5.0/acre 


* Coefficient of Variation (CV) of >0.37 
Douglas-fir diameters (>10" dbh) 


ISSUE 6: What are the effects of restoration activities on northern spotted ow! 
habitat? 


¢ Acres of dispersal habitat 
¢ Acres of suitable habitat 


¢ Acres of target habitat conditions 
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in this analysis, we evaluate Cispersal habitat, suliabie habitat, and target habitat 
conditions. Dispersal and suitable habitat are customarily evaluated i consultations with 
the FWS. We developed a description of target habitat conditions as part of this analysis 
to describe good quaility habitat, rather than the minimum conditions of suitable habitat. 


Dispersal Habitat 


The FWS defines dispersal habitat as habitat which supports the life needs of an 
individual animal Guring dispersal (USDA and USD! February 1994, Appendix G, p. 16), 
bul dispersal habitat does not necessarily provide nesting and foraging habitat for a sell- 
sustaining Owl population. We consider stands as dispersal habitat if they meet both of 
these criteria: 


* stands with 211" average dbh 

* stands with 240% canopy closure. 

These criteria match those described repeatedly in referenced sources (USDA and 
USD! February 1994, Appendix G, p. 16; USD! Fish and Wildlife Service 1992b, p. 121; 


Thomas et al. 1990, p. 310). Dispersai habitat generally develops at about age 40 in 
stands in the planning area. 


Suitable Habitat 


Suitable habitat provides at least minimum conditions for nesting, roosting, and foraging 
habitat. We consider stands as suitable habitat if they are >80 years old or meet the 
following three criteria: 


* 21 tree per acre 238"dbh (nesting) 


¢ 240% canopy closure (roosting) 


* 26 sq. ft. basal area of shade-tolerant conifers, as a measure of canopy layering 
(foraging) 


We defined these criteria in part based on minimum vaiues from Thrailkill et al. 1998, 
which reported on the Gemography and habitat associations of spotted owls inhabiting 
LSR 267 for 1990-1995. We based the threshold value of shade-tolerant conifer 
basal area on empirical measurements of existing stands in the planning area that are 
considered foraging habitat. 


Target Habitat Conditions 


ISSUE 7: 
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Target habitat conditions for spotted owls parallel the descriptions of late-successional 
forest structure. Thrailkill et al. 1996 found that spotted owls preferred stands with a high 
amount of structural heterogeneity, including a broad range of tree diameters, large trees 
in the overstory, a high density of shade-tolerant conifers and hardwoods, intermediate 
levels of canopy Closure, and canopy layering. Therefore, we use the definition of late- 
successional structure for target habitat conditions (see issue 4). 


What are the effects of restoration activities on coho salmon habitat? 


¢ in-stream structure: miles of stream with stable structures by stream order groups (1-2. 
3-5) 


To 
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¢ Acres of ripanan area (<100' from stream) that contain sufficient large conifers to 
provide large woody Gebris to strearns 


* Water quality. cubic yards’year of chronic and episodic sedimentation 
* Miles additional habitat made available by removal of barners 


in-stream Structure 


in this analysis, we m easure sirearn complexity by the miles of stream with stable 
structures that would be created. The analysis considers in-stream structures stable 

if they are cabled or include >16 logs/mile that are >24” diameter (see Figure 12). We 
assume that a 50-year flood would remove uncabied logs <24° diameter in 3rd-order 
streams and larger, based on observations of the effect of the 1996 floods in the Siusiaw 
River Basin. We assume that logs would not be removed by a 50-year flood in smaiier 
streams. 


Riparian Stands 


We developed the target number of large conifers in the riparian area (<100' from 
streams) from the quantity of large woody debris in the Oregon Department of Fish and 
Wildlife (ODFW) Riparian Habitat Benchmarks (Thom et al. 2000). 


* 213 conifer trees/acre 224° dbh 
* 213 conifer trees/acre 232° dbh 


We developed these criteria from the ODFW benchmark for “key pieces” of large woody 
debris in the streams, not from the benchmark for desirable densities of large conifers in 
the riparian area. The ODFW benchmark for density of large conifers in the riparian area 
is SO high as to raise questions of its reliability: none of the local late-successiona! stands 
exhibit such high density of large trees (see Appendix C). Regardiess, that benchmark 
is useless in comparing alternatives in this analysis, because no stand develops such 
densities under any alternative in the 100-year analysis period. instead, we measure 
when the riparian area can provide a sufficient source to meet the benchmark for key 
pieces (224" dbh) of large woody debris. Given that trees =24" dbh represent a minimum 
size for key pieces, we also measure when the riparian area Can provide a source of 
larger preces (232° 
dbh) that would 
provide greater 
Stability to in-stream 
structure. We 
measure the time 
when the riparian 
stand would have 
twice the number of 
trees of the target 
size to ensure that 
no more than half 
of the largest cohort 
would needed for 
large woody debris 
to reach the riparian 
habitat benchmark. 


Figure 12. Large iogs are needed to provide stable structures in streams 
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in tus analysis, we do not address the effect of converting hardwood-dominated npanan 
areas to conifers. The Susiaw Watershed Analysis and LSR Assessment discuss 

the use of silviculture in converting hardwood-dominated nparian areas to Conifers to 
provide a betier supply of large woody Gebris to streams and thereby improve fish habitat 
(Watershed Analysis, pp. [V-1; V-1; USDA and USD! 1997, p. 45). However, the planning 
area has such a smaii amount of hardwood-dominaied riparian areas (approxirnately 1% 
of the planning area) thal there would be no measurable effect on coho salmon habitat 
from the different approaches in the alternatives. 


Sedimentation 


Sources of fine sediment delivery to the stream system include chronic delivery from 
failures Guring siorm events, and temporary pulses of sediment from culvert replacement 
or removal, in-stream restoration projects, and new road construction. 


in this analysis, we assume that application of best management practices would 
eliminate the potential for sedirnentation to streams from yarding of timber, which is 
consistent with the findings of the watershed analysis (USDI BLM 1996a., pp. II-7 - Ii-8). 


We also assume that hauling of timber from the thinning proposed in some of the 
alternatives is unlikely to result in significant sedimentation. There is little potential 

for significant sedimentation from timber hauling in the planning area because many 
mainline haul routes adjacent to streams are paved, including the Siusiaw County Road, 
Oxbow Creek Road, Buck Creek Road, and Doe Creek Road. Outside of the planning 
area, major access roads are also paved, including Lorane Highway and Wolf Creek 
Road. Additionally, much of the timber hauling would occur during the summer, because 
many thinning operations would be seasonally limited by temporary roads, which would 
further reduce the potential for cumulative sedimentation to streams. 


The absolute vaiues in the analysis of sedimentation should be interpreted with caution 
for a variety of reasons. Although the road data collected in the 2002 road inventory is 
of high quality, the sediment mode! simplifies a complex road system and lacks erosion 
factors from the planning area. The estimates of sediment yield from other sources 
are approximate and rely on coarse averages. However, any estimation errors would 
be uniformly applied across the alternatives. The primary value of this analysis is in 
demonstrating the relative contribution of the various sediment sources. Appendix 

D provides additional explanation of the sedimentation analysis assumptions and 
methodology. 


Road erosion: We estimate sediment delivery from existing road surface erosion based 
on field observations in 2002 road inventory and the Washington Standard Methodology 
for Conducting Watershed Analysis (Washington Forest Practices Board 1995). Because 
factors used in the Washington methodology were based on a combination of studies 
performed in the idaho Batholith area and elsewhere, we made one deviation to the traffic 
factor to more accurately refiect the lithology of the planning area. We calibrated the 
calculations in this analysis to data from unpublished research performed in southwestern 
Washington, which is expected to more accurately reflect sediment yields in the planning 
area (Sullivan and Duncan 1980). 


—— er ee ee 


Culvert failure: The 2002 road inventory identified 73 culverts that are currently at risk 
of failure. in this analysis, we assume that these culverts would fai! within the 100-year 
analysis period if not replaced or removed. We calculated the amount of sediment that 
wouid be delivered from these culverts if they fail based on estimated average values 
for the depth of fill, the active channel width, and the road prism width. This estimate 
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Goes not include mass wasting from debris flows or any other catastroptwc road Graimage 
problem. 


Culvert replacement: Replacement or removal of culverts would Cause a temporary 
pulse of sedemnent, bul few studies have quantihed tts sedumnent delvery Monfonng 
results trom the Lolo National Forest, Montana, indicate that between 1 to 2 cubic yards 
empinical observations in the planning area indicate that iftie sedimentation has been 
observed during culvert replacement or removal (N. Armantrout, L. Poole, S. Steiner, 

C. Vostal, personal communication, 2002). Best management practices, such as 
Gewalering, straw bales, and numercus bio-engineering technuques. appear to reduce 
sediment production substantially Therefore, we estate that 1 cubic yard would be 
Gelvered to the stream Channel Guring each culvert replacernent or removal We assume 
that culverts would be replaced or removed al an even pace over the ten-year plan 
period. 


disturbances Can lead to sedimnen\ation, bul no studies have quantified tts sediment 
Celery. Based on empirical observations of past in-strearn proyects in the planning area. 
we estimate that 0.25 cubic yards of sediment would be created per restorathon site (N. 
Armantrout, L. Poole, S. Steiner, C. Vostal, personal communication, 2002). We assume 
that in-streamn restoration projects would occur al an even pace over the ten-year pian 
period. 


New road construction: in this analysis, we assume that if new road Construction 
would cross streams, would Contribute sediment to the stream system We estate 
the number of stream crossings required based on the average number required in past 
tmbder sales: one stream crossing per 9.500’ of new road construction (see issue 2). 
Because the stream crossings would be temporary and removed befcre the onset of 
winter rains, we estimate that the sediment delivery from stream crossing Construction 
and removal would be approximately the same as produced by culvert replacement. 1 
Cubic yard/crossing. 


Barriers 


ISSUE 8: 


We determined the effect of the removal of barriers on available fish habitat by feild 
survey of strearns above barriers to assess potential habitat conditions. 


How would restoration activities affect the presence and spread of 
noxious weeds? 


¢ Miles of new road construction 
¢ Miles of road decommissioned 


The Siusiaw Watershed Analysis and the LSR Assessment highlight the importance of 
roads as the primary vector for the spread of noxious weeds in the planning area (USD! 
BLM 1996a. p. i-40; USDA and USD! 1997, p. 28). The LSR Assessment explained that 
forest establishment and growth reduces or eliminates populations of most of the weeds 
of concern in the planning area. Thus, differences among the alternatives on effects 

to Noxious weeds are generally refiected by the differences in the net change in road 
mileage in the planning area. 
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ISSUE 10: 


What would be the economic effects of restoration activities? 
* Months of contract work created 


¢ Dollars (present day) of revenue generated 


in tts analysis, we Calculated average production rates for the types of restoration 
treatments outlined under the allernatives based on pas! expenence with sunwiar 
contracts. We measured the amount of contract work created in months of work. based 
on 20 work Gays per month. 


We estimate that siivicuftural contract work can be completed al a rate ranging from two 
acres per worker per Gay in the youngest stands to one acre per worker per Gay in older 
Stands 


We estate that a two-person crew Can decommission a mile of road in four Gays. 
based on past expenence with road Gecommssioning A wide variety of factors. 

such as fire restrictions, seasonal restrictions to protect northern spotted ow! nesting, 
number of culverts, ammount of fill, and terrain, influence the length of road that could be 
Gecommissioned in a single season. 


All action allernatives would replace 10 culverts, based on the recommendations of 

the 2002 road inventory. Given the culvert locations, depth of fill, other environmental 
Characteristics of the sites and culvert design, we esate that each culvert would take a 
three-person crew seven days to install 


We estimate that one mile of in-stream structure construction could be completed in 60 


Gays; that a two-person crew could complete one mile of nparian talling in three days. 
and that a three-person crew could pull over and yard two trees per day 


We calculated revenues generated from the sale of cut trees based on current proces. 
We reduced the gross revenues by the costs needed to remove the cul trees. We did 
not discount the costs and revenues to the present because of the uncertainty of actual 
project dates. We assume a selling price of $320 per thousand board feet (MBF) and 
typical timber rernoval levels from 10 - 20 MBF per acre. depending on the stand age 
fourths of the cut trees would be removed and one-fourth would be left as coarse woody 
debris. 


The analysis does not attempt to account for indirect economic benefits resulting from 
restoration, such as economic benefits associated with increased fish populations. 
recreation opportunities, or special forests products. 


What are the costs of restoration? 
¢ Dollars (present Gay) of contract costs - labor and material 


¢ Dollars (present day) of BLM staff cost - project planning, layout, contract 
adrrurustration 


Costs of restoration include actual contract costs (the amount BLM would pay 

to @ Contractor to perform specified work) and BLM staff costs (reconnaissance. 
project planning, field surveys, environmental clearances, unit layout, and contract 
admunistration). Ac stated above, we did not discount costs and revenues to present 
because of uncertainty in determining actual project dates. 


contract prices for 
similar treatments 
throughout the 
Gistrict, with 
adjustments for 
expected mubgation 
work or where the 
required work would 
be more Gifficullt 
These costs would 
vary trom $110 per 
acre to $200 per 


Same, CEP SRE epee Figure 13. Conac costs tor restoraton actons Sut) as culvert 


the level of work replace™me@ents were based Of pas! experience wi! sundar cortracts 
per acre. in a few 


circumstances, we 

estimated costs as high as $500 per acre where extensive handwork for mitigation would 
be expected. We imbedded contract costs for silvicultural treatments that would include 
removal of cul trees within the revenues from the sale of cul trees. and the revenues 
described below are the remainder after those costs were deducted. Costs for removal 
may be as hich as $1,600 per acre 


We caiculated BLM staff costs for silvicultural treatments based on past expenence 
with similar contracts. We assume that non-commercial silvicultural projects would be 
prepared and administered at a rate of 200 to 300 acres per BLM work-month and an 
average work-month cost of $5.000. For silvicultural treatments in which commercial 
removal would be anticipated, we assumes the district average preparation and 
administration cost for FY 2000 through FY 2002 expenditures: $150 of BLM staff costs 
per MBF of timber removed 


We calculated contract costs for in-stream projects, road decommissioning, and culvert 
replacements based on Current contract prices for similar work throughout the district 
(see Figure 13). We estimated BLM staff costs for these treatments based on past 
expenence with similar contracts As with silvicultural treatments, we assume an average 
BLM work-month cost of $5,000 


impacts of the Alternatives 


The analysis of impacts is organized by alternative, with a discussion of how the 
alternative would respond to each issue in the discussion of each issue. we present 
the direct, indirect, and cumulative effects together This organization best refiects the 
imerrelated nature of many of the issues, and acknowledges that the distinction between 
Girect, indirect, and cumulative effects is indistinct for many of the issues 


The Council on Environmental Quaility (CEQ) regulations require that the analysis of 
environmental Consequences Giscuss © any adverse environmental effects whch 
cannot be avoided should the proposal be implemented, the relationship between short- 
term uses of man's environment and the maintenarce and enhancement of long-term 
productivity, and any irreversible or irretnevable comrnitments of resources which would 
be involved in tie proposal should @ be implemented” (40 CFR 1502 16). We address 
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these topics below as part of the discussion of the environmental consequences related 
to each sue. 


The CEO regulations (40 CFR 1502.16) also require a discussion of “possitie conflicts 
between the proposed action and the otyectives of Federal, regional, State. and local 
(and in the case of a reservation, indian tribe) land use plans, poles and controts for 
the area concerned.” Thus EIS incorporates by reference the discussion in the RMP EIS 
and the Northwest Forest Plan Final SEIS concerning conflicts with other plans (USD! 
BLM 1994, pp. xvi, 4-135 - 4-137, USDA and USDI, February 1994, pp. 344-319 and 
344-320, and Appenda D). implementing the decisions in the RMP regarding LSR and 
Fipanan Reserve management, as proposed in all action aliernatvves of ttws EIS. would 
not alter the conclusions of the RMP EIS regarding the possible conflicts with other plans. 
The management Girection in ttus EIS apphes only to BLM-adrrrustered lands where 
State and local land use plans, poles, and controis have little application and has no 
apphcation to tribal and Indian-owned lands. 
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ALTERNATIVE A 


No Acnion 


Ahernatvve A would take no management actions except those specifically required Dy the RMP or by law 
or policy. 


ISSUE 1: How would road decommissioning and road management actions 
alter public access to BLM-managed lands? 


Under Attlernatve A. there would be no large-scale or long-term progr... of road 
Gecommussioning on BLM-managed land wittwn the planrung area The only anticipated 
road Closures would be in response to natural events. such as fire or landsides. thal 
would require a road to be closed to protect public safety 


There are currently 12 miles of road that are ‘passively’ decormmcsiornng. that is. 
because of lack of regular maintenance. the roads are becormwng mpassatie over time 
(see Chapter 3) Mf ts reasonably foreseeable that a small number of additional roads 
would passively decornrmssion, continuing the current trend 


Public access to private timber lands would likely Continue to Gecrease under all 
alternatives (see Chapter 3) 


Key Points 


* Public access to BLM-managed lands would not change because 
roads would not be closed or decommissioned. 


ISSUE 2: How much new road construction would be needed to implement 
restoration actions? 


Under Alternative A. no new road construction would occur on BLM-managed land in 
support of restoration ft is not reasonably foreseeable that BLM would be constructing 
roads for other management purposes, except in response to Catastroptuc events. such 
as extensive fire or windthrow 


Some new road would likely be constructed by private trnber comparves across BLM- 
managed land to access private land. but the amount of future new road Construction is 
unknown in the past three years. less than one mile of new road has been constructed 
on BLM-managed land in the planning area in response to private timber company 
requests Therefore « 1s reasonably toreseeabie that actions taken by private trnber 
compares would result in less than a hall-mile of new road Construction per year in the 
planning area 


Key Pcuwnts 


¢ No .ew roads would be constructed. 
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ISSUE 3: what level of risk to existing late-successional forest would result 
from restoration activities ? 


Fire: in the absence of actve stand management. the portion of the landscape in Fuel 
Mode! 10 would increase dramatically and persistently (see Graph 9) For about 40 
years, the mnayortty of stands currently <B0 years old would be im Fuel Model 10. whch 
woul D°>sent 4 substantial and long-lasting risk of severe fre Fires in Fue’ Moos! 10 
would ...ewy be hol and severe and have a high potential for Crowning and burning out 
of control Maintairwng such a large portion 
of the landscape in tts fuel model for such a 
long period of trne would pose a high risk of 
Catastroptuc fire that would damage existing 
late-successiona! forests and slow development 
of late-sucocessional forest structure in stands 


currently <B0 years oid 


Bark Beeties: A! the individual stand scaie. 
there would be no increased risk of Douglas-fir 
bark beetle damage under Aftlernatve A Wittun 
the stands currently <BO years old. there would 
be rrurumal or low levels of tree mortality caused 
by Dark beetles. because no coarse woody 
Gebris would be created by actve management 
in the absence of active stand management, 
stands Currently 80 years old would develop 
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srnaiier trees in the stand and therefore would 


not Contribute to an increase in the bark beetle 
Graph 9 population 


Al the landscape scaie bark beetle populations would continue to reapond to natural 
Gisturbances Caused by wind or fire Bart beeties would maintain thew low population 
levels in trees stressed by root disease and windthrown or broken trees. with small. 
temporary population increases after severe wind events in the absence of large. 
natural disturbances, the number of trees tulled by bark beeties would remain quite 

low in the plannwng area. and bark beetles would not pose a hgh risk to existing late- 
successional forests ff a natura! disturbance such as a severe wixdstorm occurs wittwn 
the planning area. especially in cider stands. some of the remairwng large trees within 
those stands would likely be killed by bark beeties 


Key Poiwrs 


¢ The majority of young stands would present a substantial and 
long-lasting risk of severe fire 


* Bark beetie populations would remain low and would not pose a 
high risk to existing late-successional forests 
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ISSUE 4: How would thinning affect development of late-successional forest 
structural characteristics? 


Under Atlernative A. BLM would conduct no active sland management Al stands 


currently <B0 years okt would Continue on ther axsting developmental patfwey whch 
has Deen set by he past sévicufural regrnen 


No stands currently <80 years ol) would meet the critena for iate-successiona! forest 
structure wittun the 100-year analyse penod (Graph 38) Alihough some stands would 
eventually develop Douglas-fir trees >40° dbf none of the stands would develop sufiment 
shade-tulerant coniters or an adequate range of tree charneters High stand densities 
would also slow the development of very large Dougias-frr trees commpered to all of the 
achon atternatvves Snags and woody debris would onginate mostly from srnall-chameter 
trees as a result of density-dependent mortality 


Even though stands currently <8 0 years old in the planrwng area are a! Gifterent ages and 
developmental conditions (see Figures 14 and 15) nearty all would converge towards a 
single developmental! pathway in the absence of disturbance such as windstorm or fire 
(see Figure 16) All of these stands would stil be very dense im 100 years 


Figure 14. Unae Atername A tus 10 Figure 15. tne 15 yee-0w mane has been 
yea O17 stand Mal has “or Peer Merwe’ wont pre Comore aly MOG (8 we Epa” 
deveing sia; eF xtuce « (OO years to he stanw 

m Figure 15 


Al the end of the 100-yeer analysis period these stands would neve 60-100 TRA and 
high relative densities — trom 55 to 6% above the pow! at which density dependent 
mortality ocours (see Graphs 10 and 11) As these stands age individual tree growth 
would slow This stage is Gescribed as the ‘stem exclusion” stage m whch stand density 
dectines. stand mortality increases. and stand differentiation begins (Olver and Larson 
1990) 


The stands currently 80 years old have less variation im structure than natural stands 
(USDA and USD! 1997. p 36) If lef untreated these stands would not Gifferentate as 
rapady as natural slands and would most likely enter an extended penod of hgh density 
and uniiorm structure that would extend beyond the 100-year analyses pernoc The 
would resul in less Gi@flerential competition between newnhborng trees and relatrvety 
ttle Gifference in individual tree growth rates As a resul stands would “stagnate” The 
entire population of trees would slow mm growl and the average sland camneter would 
grow less rapsily then natura! stands (Smrnth and Reuvkemna 1966 Tappemer et ai 1997 
Poage 2000. Poage and Tappeiner 2002) For example Figures 17 and 16 Mustrate the 
Geveloprnent of the 3O-year-cl type stand showing fs Current Condition and fhe hgh 
Geneity uniform structure of the stand at the end of the 100-yeaer analyses pernod 
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Figure 16. Thus 45-year-old stan shows the dense unilorm structure that would have a 
would De typical Of stands under Aflernative A relatrvety short 


ifespan. The slowing of tree diameter growth rates would result in tall trees with relatively 
small diameters, increasing stand susceptibility to windthrow (Wilson and Oliver 2000) 
These stands would all develop height:diameter ratios greater than 70, which some 
Studies have found to be unstable for Douglas-fir (Lohmander and Helles 1987; Wilson 
and Oliver 2000) (see Graph 12). Should a severe windstorm occur, uniform stands of 
this type would likely react more catastrophically than natural stands (USDA and USDI 
1997, Appendix A, p. 4; Wilson and Oliver 2000, pp. 917-918) 
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Graph 11. 


Following Catastrophic disturbance, @ 1s reasonably foreseeable that salvage harvest 

v..."d occur to reduce risks of fire and insect infestation (USDA and USD! 1994 pp. C-13 
- C-16; USDA and USD! 1997, p. 41), and the resultant salvage harvest would effectively 
Start the stand over. 


h d ratio 


Graph 12 


Key Points 
* No young stands would develop late-successional! structure within 
the 100-year analysis periud. 


¢ Stands would converge to a high-density, uniform condition. 
¢ Stands may be highly unstable if subjected to natural disturbances. 
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Figure 17. 4 30-year-ci stand m 2002 


Figure 18. the same stand as # Figure 17 in 2087 under Alternative A 
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ISSUE 5: What are the effects of restoration activities on marbled murrelet 
habitat? 


Under Alternative A, trees would continue growing under dense Conditions. in 20 years, 
200 acres of stands would develop al leas! one tree per acre 232” dbh, but dense stand 
Conditions would inhibit the growth of the branches and trees would not yet develop at 
least one branch 5° diameter. in 56 years, 6,500 acres would have at leas! one tree per 
acre 32° dbh, but only 500 acres would have trees with at least one branch 5° diameter. 
All stands would have al least one tree per acre 232" " dbh al the enc of the 100-year 
analysis period; 11,850 acres (86%) would also have at least one branch 5° diameter on 
al least one tree per acre and therefore be considered suitable marbled murreiet nesting 
habitat (see Graph 41). 


Under Aliernative A, no stands currently $80 years old would actweve target habitat 
conditions within the 100-year analysis period. 


Key Points 
¢ High stand density would slow the development of suitable nesting 
habitat. 


¢ No young stands would achieve target habitat conditions within 100 
years. 


ISSUE 6: What are the effects of restoration activities on northern spotted ow! 
habitat? 


Because no federal actions would be taken, Alternative A would not affect existing spotted 
Ow! critical habitat. However, the portions of critica! habitat that are currently <80 years 
old would not become suitable habitat during the 100-year analysis penod. 


Currently, 3,728 acres (27%) of stands <80 years old provide dispersal habitat. Under 
Alternative A, ali stands would meet the critena for dispersal habitat in 35 years (see 
Graph 39). 


No stands currenivy 80 years old would become suitable habdat wittwn the 100-year 
analysis period. Ths high density of the stands would prevent the development of a 
second canopy ‘ayer and therefore the stands would not develop adequate foraging 
habitat for owls. 


No stands currently 60 years old would actveve target habitat conditions within the 100- 
year analysis penod. 


Key Points 


* All young stands would develop into dispersal habitat within 35 years. 


* No young stands would develop into suitable habitat within 100 
years 


* No young stands would achieve target habitat conditions within 100 
years 


BEST COPY AVAILABLE gs 


ISSUE 7: 


Figure 19. Many streams would reman deficient im large woody debris under Alternative A 


What are the effects of restoration activities on coho salmon habitat? 


Under Alternative A, BLM would take no actions to increase stream structure, replace or 
remove barrier Culverts, or restore riparian areas for the benefit of coho salmon and other 
aquatic resources. Roads that degrade water quality and introduce unwanted sediments 
into streams would not be decommissioned. 


in-stream structure: Many streams would remain deficient in large woody debris 

(see Figure 19). improvement in degraded fish habitat would occur only when npanan 
stands grow large conifer trees, and those large trees die and fall into the strearn. Long- 
term stability of in-stream large woody debris would improve water quality by reducing 
erosional stream velocities, trapping sediments and replenishing groundwater reservoirs 
that are vital for water storage, water purification, and temperature regulation 


Riparian stands: in approximately 70 years, all riparian areas would develop sufficient 
densities of trees 24° dbh to provide key pieces of large woody debris. This rate is 
similar to that under the action alternatives. Al the end of the 100-year analysis period. 
approximately 2.500 acres out of 3,490 acres in riparian areas would develop sufficient 
densities of trees 32° dbh to provide more stable key pieces of large woody debris 
Alternative A is the slowest of all aliernatives to . velop sufficient density of these larger 
trees 


Sedimentation: Road segments that are currently delivering fine sediment to streams 
would remain in their current condition. These road segments would cause Chronic 
sediment production of approximately 108.0 Cubic yards of sediment/year if they continue 
to be used, and sediment inputs to streams could exceed 10% of background stream 
turbidity levels. 


Many culverts at risk of failure would not be identified and replaced in the absence of 
road decommissioning. Sedimentation from approximately 30 “total or partial” barrier 
culverts on BLM-controlied roads would continue and cumulatively may exceed 10% 
of backgrou: J stream turbidity levels. The 73 ‘high-risk’ culverts identified in the 2002 
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road inventory would continue to pose a hugh risk for road 
failure. Road-related landsides could escalate because of a 
lack of road maintenance and culvert replacement. Sediment 
Gelvery from landsides would produce larger quantities of 
sediment than the chromic production from iow-use forest 
roads and would exceed 10% of background stream turbidity 
levels. 


There would be no sedimentation Girectly caused by 
restoration actions, such as Culver! replacement, road 
Gecomrmssioning, and in-stream structures 


Barriers: Under Alternative A. barner culverts would continue 
to prevent access to otherwise suitable habitat for coho 
salmon and other species (see Figure 20) 


¢ No stable in-stream structure would be created 


* 72% of young riparian forests would develop sufficient density ~f 
very large ( 32° dbh) conifers in 100 years. 


¢ Chronic road-related sedimentation would continue at 108.0 
cubic yards/year 


¢ Barrier culverts would continue to block fish habitat 


How would restoration activities affect the presence and spread of 
noxious weeds? 


Atternative A would involve no disturbance to sols and existing vegetation from 
restoration activites and no new road construction Therefore. there would be iittie 
potential for the introduction. establishment. and spread of nowous weeds The dense 
stands retained under Aftlernative A would reduce the ligt reactwng the forest floor 
uniting the growth of existing nomous weeds However, existing seed banks of some 
nomous weeds, such as Sootch broom. would persist im the sol for decades 


Existing primary roads. especially heavily traveled routes. would continue to be 
maintained. and therefore continue to provide pathways for the spread of nomious weeds 
As a result of limited road maintenance and road use. existing secondary roads would 
gradually become more shaded as adjacent trees encroach the roadway. This would 
reduce NOxiWuUs weed infestatons and reduce the potential for roads to act as pathways 
for the spread of weeds 


BEST COPY AVAILABLE T 


Chapter 4 — Emuronmental Consequences 
As in all alternatives, Continued implementation of an imtegrated noxious weed control 


program, Coupled with continued moniioning and adaptive management, would Contribute 
to @ further reduction in noxious weed infestations in the planning area. 


Key Points 


¢ There would be no additional noxious weed establishment. 


* Tree growth would reduce existing noxious weed infestations. 


ISSUE 9: What would be the economic effects of restoration activities? 
Key Points 


¢ There would be no economic benefits derived as a result of 
restoration. 


ISSUE 10: What are the costs of restoration? 


Key Points 


¢ There would be no costs incurred as a result of restoration. 
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ALTERNATIVE B 
PLANTATION AND Roap ManaGement with No Teer Harvest 


Ahernative B is designed to accomplish restoration without timber removal. ft would tfwn Douglas-fir 
plantations, but would leave untreated all unmanaged stands and stands >50 years old No trees would 
be imtentionallly felled or pulled into streams, and no m-strean structures would be constructed. All roads 
would be Gecommssioned where legally possible No new roads would be constructed 


ISSUE 1: How would road decommissioning and road management actions 
alter public access to BLM-managed lands? 


Under Atternative B, approximatety 79 miles of road would be decommussioned (47% 
of the total 169 miles of road on BLM-managed land in the planning area), which would 
reduce road density from the current density of 4 4 miles of road per square mile to 
approximately 2.3 miles of road per square mile (see Figure 21). An additional 12 


miles of road are “passively” decommissioning (See Chapter 3). Roads tnat would be 
decommissioned uncer thus alternative are shown on Map 2 


Approximately 25 miles of legal public access roads would be decomrmussioned (33% 
of the total 75 miles of legal public access roads). The public would be able to enter 
the public land in question, but that part of the road tying on public land would be 
Gecomrmssioned and would not be accessible by motor verucie 


Under Aftlernstive 6, 54 miles of “other” roads would also be decommissioned (“Other 
roads would require Crossing private land for whch BLM has not obtained a legal 
easement) 


Figure 21. Arernatve B woud decomrrmsion 9 mutes of rom 
more than any other atternatve 


Key Points 


¢ 79 miles (47%) of road on BLM-administered land would be 
decommissioned 
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ISSUE 2: 


How much new road construction would be needed to implement 
restoration actions? 


Under Aternative B. no new roads would be Comstructed to suppor! restoration The 
tull extert of restoration actvies m Atternatwe B would ocou' ¢ areas that can be 
treated wihoul constructing new roads Areas farthest trom access roads would remain 
untreated 


Because 79 miles of road would be Gecormmmsioned. and no new roads would be 
constructed. Aftlernatvve B would resull mn a Curnulative reduction m roads and road 
Gensity in the planrang area The ratio of roads Gecormrrussioned roads constructed (79 
0) «8 the tughest amnong the alternatives 


Key Points 


* No roads would be constructed. 


What level of risk to existirg ‘ste-successional forest would result 
from restoration activities ? 


Fire: Because all cut trees would be lef in the stands. thinning in Atternative B would 
mnrnediately Create a substantial acreage (2.700 acres) in Fuel Mode! 12 (see Graph 
13) These acres would quickly move into Fuel Modets 5 and 10 over a 15-year span 
as the slash Gecomposes Thinning would also reduce the acres mn Fuel Mode! 10 and 
Grammatically shorten the tne before these acres move back into Fuel Model 5 Thunrung 
presents a trade-off of a short duration of Fuel Mocte! 12 replacing a long duration 

i Mode! 10 Mitigation measures incorporated imto the design of Attlernative B (see 
Appencix A) would be effective in reducing the fire risk to an acceptable lever 


Bart Beeties: A! the individual stand scale. there would be some moreased ret of bark 
beetie damage under Afternatrve B because large Quantities of coarse woody debris 


| 
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Thus relatwety low imiensty of mortality (appromenaiety 2~ TRA) would nave ittte effect 
On Stand structure . Dul would comtrbute fo S9ag and Coarse woody Gebrs levels Some 
a0dtional berk beetle mortality would acour following future coarse wOOOy Gebrs Creation 
that would ocour in 10 to 20-year miervals under Aftlernatve B. but such mortality would 
tkety be rrunor (apprommnatety 4 TPA) because of fhe moderate Quanties of coarse 
woody Gebris created and te smal number of acres over efuch Gebris would be created 
™ any one year Furthermore. fs effect may be modersied by adaptive management 
m future Coerse woody Gebris creation efforts tree mortality caused Dy bart Deeties 
toliowing one terval of coarse woody Gebers creation may obviate the need for the next 
terval of coarse woody Gebris creation # a natural Gsturbance such as a severe 
windsior™ were to coour bert Deefies would Nutty Cause 8O0dtiOna! tree mortality 


Al the landscape scale bert Deetie populations would be greater than under Aflernatrve 
A There would be an imcreased rst of Dark Deetie afiack on large trees m iate- 
SUCOeSSIONa! Stands near fwnned young stands However tree mortality in iate- 
SuCoRSSIONa! Stands woul) Wkely be palchy and sporadic rather than widespread and 
would be uniikety to lead to habtal degradation i extensive natural disturbances were 
to Gcour wittwn the planrwng area especially m cider stands. some of the remairwng 
large trees wittwr those stands would likely be killed by bart beeties In such a case. 
restoration treatments im Atternatve B could have a curnuiative effect of mcreasing 
tree mortality fromm bark Deeties However miigation measures such as aliering the 
trmng and season of tree telling or deployment of Dougias-tr beetle ant-aggregation 
pheromone (Schrnitz and Gidson 1996. Oregon Department of Forestry 1999). would 
Wmety be eflectve at averting additional tree mortality 


Key Ports 


¢ Thinned stands would move into a low-risk fuel model, resulting in 
an overall low risk of severe fire 


¢ Bark beeties would likely cause some individual tree mortality, but 
would not pose a high risk to existing late-successiona! forests 


How would thinning affect development of late-successional forest 
structural characteristics ? 


Under Aternatve B. appromrnatety 6 400 acres of the 13.800 acres of stands 
currently 60 years old would receive no treatment and would continue On thew ant 
Gevelaprnenta! pathway (see Graph 14) These untreated stands would develop as 
Gescried ur der Atternatve A 


Wettwn the 100-year analyses period 2 300 acres of the stands currently 60 years old 
woul) develop’ > successional # ucture 


Because Afternative B would not remove any cul trees. ttunning prescriptions would be 

bemited to Cutting the ermn~ter trees to mitigate tue! loadings and bert beetle mnpacts This 
would temporarily udu Le renge of tree diameters indvidual tree growth rates and 

stand mean chamete: -oulo me. sase Subsequent! coarse woody debris creation may 

lower sland mean cemneter shof tly 
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22). in stands omen) bi mM Poa ies: et; | ae 
30 years old, the 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 


age cless 


thinning, to allow Graph 14. 


at 10 to 20-year 
intervals beyond 

the 10-year span 

of the proposed 
plan. Shade-tolerant 
conifers could be 
plarited at the time 
of future coarse 
woody debris/snag 
treatments and would 
an. ere Eiky Figure 22. inning witout timber removal in young stands would res! 
establish and grow — extensive ground coverage by cut trees, which would limit establishment of 
than those planted coniler seedlings 

after the initial 

thinning. 


Stands <21 years old would be thinned to three levels of residual density: 40-60, 60-80, 
and 80-110 Douglas-fir TPA. Cut trees would typically be 8"-10" dbh. At the end of the 
100-year analysis period, these three thinning prescriptions would place these stands on 
three distinct pathways, with 30, 40, and 50 TPA, and relative densities of approximately 
30, 40, and 45 (see Graphs 15 and 16). Natural establishment of Douglas-fir and shade- 
tolerant conifer seedlings would occur after thinning and would result in some rebound 
of stand density. However, natural establishment of seedlings would be lirnited in some 
areas by the extensive ground covered by cut trees left after thinning. The cut trees 
would also generally preciude planting. These stands would develop height:diameter 
ratios between 55 and 65, which would be stable (Lohmander and Helles 1987; Wilson 
and Oliver 2000) (see Graph 17). The first coarse woody debris/snag treatments, which 
would occur in approximately 20-25 years, would typically cut or kill trees 16" -22” dbh. 
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Stands 21-30 years 
old would be thinned 
to 50-100 Dougias- 
ix TPA. Cut trees 
would typically be 
10°-14" dbh. At the 
end of the 100-year 
analysis period, these 
treatments would 
result in 30 -35 TPA 
and a relative density 
of 30-35 (see Grapiie 
15 and 16). This 


end of the 100-year 

analysis period. These stands would develop height:diameter ratios between 60 and 65, 
which would generally be stable (Lonmander and Helles 1987; Wilson and Oliver 2000) 
(see Graph 17). Coarse woody Gebris/snag treatments would typically cut or kill trees 

16°-24" dbh in the first treatment. wruch would occur in approximately 20-25 years. 


Stands 31-40 years old would L_ .fwnned to 100-1’ ) Douglas-fir TPA. Cut trees would 
typically be 10° -16° dbh. Al the end of the 100-year analysis period, these treatments 
would result in about 75 TPA and would maintain high relative densities - between 50 
and 55, just below the point at whch Gensity-dependent mortality would begin (see 
Graphs 15 and 16). Al the end of the 100-year analysis period, these stands would 

be essentially similar to the unthunned stands. Crown ratios would remain near 50%, 
shade-tolerant conifer growth would be suppressed, and understory trees would remain 
smail and considerably below the overstory canopy. The natural establishment of shade- 
tolerant conifers would be delayed in some areas by the extensive ground covered by 
Cut trees. These stands would develop height:diameter ratios around 70, which studies 
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Chapter 4 — Environmental Consequences 
unstable for Douglas- Height : Diameter Ratio 


typically cut or kill 
trees 18"-24" dbh in 
the first treatment, 
which would occur in 

15-20 
years. 


Stands 41-50 
years old would be vane aye 
thinned to 100-200 
Douglas-fir TPA. Cut Graph 17. 

trees would typically be 12-16" dbh. At the end of the 100-year analysis period, these 
treatments would result in 75-85 TPA and would maintain high relative Gensities —- about 
55, the point at which density-dependent mortality would begin (see Graphs 15 and 16). 
At the end of the 100-year analysis period, these stands would be essentially similar to 
the unthinned stands. Crown ratios would decrease to less than 50%, shade-tolerant 
conifer growth would be suppressed, and understory trees would remain small and 
ratios near 70, which studies have found may be unstable for Douglas-fir (Lohmander 
and Helles 1987; Wilson and Oliver 2000) (see Graph 17). Coarse woody debris/snag 
treatments would typically cut or kill trees 20°-24" dbh in the first treatment, which wouid 


occur in approximately 15 years. 


eS 
Table 3. - Alternative B - Stand Treatment and Results Summary 
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10 75 : 40D 


STAND TREATMENT AND — 
RESULTS . 
<21 21-30 31-40 41-50 
40-60 
(during 10-year spanof TPA* 60-80 50 100-150 100-200 
proposed pian) 80-110 : 
TPA 30 30-35 75 
40 75-85 
Resulting Stand 50 
Characteristics 
analysis period) =. 
H:D 55-65 60-65 70 70 
“Uplands and 100-foot riparian areas would receive same treatments 
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in summary, extensive thinning in stands <30 years old would effectively speed the 
development of large Douglas-fir trees, and would be moderately effective at establishing 
of tree diameters because relatively few new trees would be able to establish following 
thinning in the absence of some removal of cut trees. Thinning would create stands that 


are likely to be stable over the 100-year analysis period (see Table 3). 


Thinning would also be extensive in stands 31-50 years old, but the mitigations 
necessary to avoid unacceptable fuel loadings and bark beetle impacts would severely 
limit the effectiveness of thinning. Thinning in these stands would do little to speed 
the development of late-successional forest structure compared to unthinned stands, 
and would create stands that would be at the upper limit of stand stability (see Table 
3). Stands >50 years old would not be thinned and would develop as described under 
Alternalive A. 


Key Points 


¢ 7,400 acres (54%) of stands currently <80 years old would be 
treated over 10 years. 


¢ 2,300 acres would develop late-successional structure. 


¢ Thinning would speed development of late-successional structure in 
stands <30 years old. 


* Thining in stands 31-50 years old would be ineffective, and stands 
may become unstable. 
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Stand 
30-year-old Type 

+ Thinning of the 

Figure 23 


Type Stand 
of the 30-year-old 

4. Development 

Figure 2 
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Chapter 4 — Alternative B 


What are the effects of restoration activities on marbied murreiet 
habitat? 


Alternative B would not thin stands >50 years old and would thereby avoid adverse 
effects to marbled murreiets. 


Under Alternative B, stands would develop trees 32° dbh al approximately the same 
rate as in Alternative A. However, Alternative B would speed the development of large 
branches. In 50 years, 2,000 acres would have al least one tree per acre with at least 
one branch 5” diameter, nearly four times the amount in Alternative A. In Alternative B, 
nearly all of the stands currently 80 years old would be able to grow al least one tree per 
acre with at least one branch 5° diameter within the 100-year analysis period (13,600 
acres or 98%). The most heavily thinned stands would have trees with even larger 
branches (up to 7-1/2" diameter at the end of the 100-year analysis period). 


Under Alternative B, no stands currently 80 years old would achieve target habitat 
conditions within the 100-year analysis period, because none of the stands would 
develop a wide enough range of tree diameters, and few stands would support sufficient 
shade-tolerant conifers. 


Key Points 


¢ All stands would have trees 32” dbh, and almost all would develop 
branches 5” and larger (up to 7-1/2") within 100 years. 


¢ No young stands would achieve target habitat conditions within 
100 years. 


What are the effects of restoration activities on northern spotted owl 
habitat? 


in Alternative B, stands >50 years old would not be thinned, which would generally 
maintain dispersal habitat and avoid impacts to foraging habitat. Alternative B would 
periodically create small quantities of snags and coarse woody dehris after thinning, 
which would continue to improve habitat conditions for spotted ow! prey species and 
thereby improve foraging habitat quality. 


Dispersal habitat development under Alternative B would be similar to Alternatives A, C, 
and F. All stands would become dispersal habitat within 80 years; most of the stands 
(13,000 acres or 94%) would become dispersal habitat within 40 years. The amount of 
Cispersal habitat would periodically drop slightly relative to Alternative A as a result of 
coarse woody debris creation in future decades. However, at the time of these periodic 
Grops in dispersal habitat, 85% of currently young stands will have already developed into 
dispersal habitat. 

Under Alternative B, 3,200 acres (23% of stands currently 80 years old) would become 
suitable habitat by the end of the 100-year analysis period. A smaiier acreage — 2,300 
acres (17%) — would achieve target habitat conditions nesting habitat by the end of the 
100-year analysis period. 


Chapeer 4 — Exvironmemial Consequences 


ISSUE 7: 


All young stands would develop imo dispersal habriat similar to Alternative 
A. except for some slight penodic reductions resulting from coarse woody 


Gebns creabon. 
3.200 acies would develop into sultable habitat within 100 years. 
2.300 acres would actneve target habitat conditions withwn 100 years. 


What are the effects of restoration activities on coho saimon habitat? 


in-stream structure: Alternative 6 would no! imientionally create any m-strearmm woody 
Gebris. but the tfunrung actions im the npanan area would incidentally tall substartua! 
Quantities of logs iio streams. Alternative B would ttwn 1.800 acres (53°) of npanan 
areas (105.7 miles of 1s'-2nd-order strearns: 23.6 miles of 3rd-Stfh-order strearns) 
Thinning would produce relatively small iogs (6"-12" diameter. with some jogs 12°-20° 
Giameter). All cut trees would be retained im the npanan area. producing large quantmes 
of logs (generally 80-200 TPA) Approxmatety 160 trees per strearn mile (approximatety 
25 TPA) would De telied Grrectly imo strearns. meeting the ODFW npanan nabrat 
benchmark for total preces of woody Gebris. bul completely lacking n key preces. 


On 1st and 2nd-order streams. tfws woody debris would be generally stable and would 
result im increased stream complexity of 105.7 miles of 1st and 2nd order strearns 
(although tts Gebris would likely not be stable im the event of a flood larger than the 50- 
year flood). 


These logs would not be stable in 3rd-Sth-order strearns anc wouid likely be los! from the 
Stream system fodowing 2 50-year flood except on the five strearn systems with existing 
Stable structure (see Chapter 3). On all other 3rd-Sth-order streams. Atternatvve B would 
nave long-term effects on strearn compiexrty swnilar to Attlernatrve A 


it «Ss reasonably foreseeable that. beyond the 10-year span of tts pian. 10 TPA would 
be telied at 10-year imervais im thinnec "parnan stands. providing jogs generally 12°-24" 
Giameter. with some logs >24° diameter in ater treatments. However in the absence of 
mentonal. Grectional talling to the stream. to few of these trees would likely enter the 
stream Channel to provide stable. in-strearn structure in 3r0-5th-order streams. 


Riperian stands: Alternative B would ave effects on the developmen of npanan trees 
large enough to provide key preces of woody Gebris (24° dbh) sunilar to all alternatives 
(See Alternative A. issue 7). However. @ would take considerably longer to develop 
suff.cent density of very large trees that would provide more stable key preces of woody 
Gebdris (32° dbh): at the end of the 100-year analysis penod. approximately 2.900 acres 
out of 3,400 nparnan acres (64%) would have developed 13 trees per acre 32° db 
Ahternative B would be faster than Attlernatives A.C. and F to develop sufficent density of 
these larger trees. but slower than Aflernatives D anc E 


Sedimentation: Under Atternative B (like all action alternatives). ali non-shered. 
BLM-controtied roads that are capable of delivering fine sediment to streams would be 
Gecommissioned. The 2002 oad inventory found that approximatety 4 9 miles of BLM- 
comroiiec roads are capable of delivering fine sediment to strearns. and an additional 0 7 
rules that are shared roads could be Gecormrmussioned with the consent of private owners. 
Afte decomrussioning. natural Oramage woul) be restored This decommissioning 
would reduce Chromic, road-related sediment Gelrvery to the strearns from 106.0 cubic 
yards/year to 74.0 cubic yards/year Although Alternate B would decommission 
additional roads beyond the roads thal are capable of delrvenng sediments to strearns. 
the additional road Gecomrmssioning would Nave no measurable effect on the arnount of 
sediment reactwng streams. During road decomrmussicning. there would be short-term 
pulses of sedimentation from activities such as subsolling and Culvert removal 


Under Aftlernative B (like all action aliernatrves). all culverts Gentihed im the 2002 road 
inventory as @ fwgh-risk of taflure would be replaced or removed Ths would elrrrunate 
the potential sedimemation from road-reiated iandsides. bu! would result in temporary 
pulses of sediment of approxmatety 7.3 cubic yards/year over 10 years Additionally. 


Chagier 4 — Alternative B 


under Aflernatve 8 (and all other achon afiernatives). 10 fish-barner culverts dentified = 
the 2002 road inventory would be replaced or removed. whch would resull in temporary 
pulses of sedrnert of approxunately 1 7 cubic yards’/year over 10 years. 


Under Attlernative B. there would De no new road constru tion or construction of n-strearn 
structures. 


Barriers: Aternatrve 6 (like all action afternatvves) would remove culverts that 
constitute Darners to the movernent of anadromous fish and other aquatic orgarusmns 
or replace them with passage-fnendly Culverts. bridges. or crossings. The 2002 road 
inventory assessed 16 fish-barner Culverts on BLM-controlied roads. of wrucn 10 were 
recommended for removal or replacernent. Removing or replacing these 10 frsh-barner 
Culverts would open 7.0 miles of new nabal available for como saimon. 


Key Powrs 


¢ Stable in-stream structure would be created on 105.7 miles of 
1st-2nd-order streams. and 0 miles of 3rd-5th-order streams in 


10 years. 


¢ 84% of young riparian forests would develop sufficient density of 
very large (32° dbh) confers in 100 years. 


¢ Existing road-related sedimentation would be reduced to 74.0 
cubic yards/year. Restoration actions would cause a total of 9.0 


Cubic yards of sediment/year. 


¢ Removal of 10 barner culverts would open 7.0 miles of new coho 
saimon habitat. 


How would restoration activities affect the presence and spread of 
noxious weeds? 


Atternative B would resul in some Gisturbance to both sors and existing vegetation from 
forest management activites in stands <50 years oi. wich could potertially result! in 
further establishment and spread of noxious weeds treated stands wiifun the planning 
area However. Alfternatrve B would include no new road construction. wich would avon 
the creation of new vectors 
for the spread of noxious 
weeds 


Decomrmussioning 79 miles 
of road would substantially 
reduce the vectors for the 
mroduction es.ablshment. 
anc spread of nomous weeds 
wittun the planrwng area 
(see Figure 25) Alternative 
B would decormrmssion 
the most roads of ali the 
alternatives. thus contributing 
to the greates: reductron of 
potential ro@c vector! for , ep a 
nomous weeds witrwn the _ — - ; 
Diannwng area Figure 25. Extenere ‘oad decomer~sgoreung © Atternatwe 6 
wou’ "educe estates’ a” spree Of KONst weeds 
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Chapter 4 — Environmental Consequences 
Existing primary and secondary roadways remaining open to vehicular traffic, especially 
heavily traveled routes, would Continue to be vectors for the spread of weeds. 
infrequently traveled secondary roads would gradually become more shaded over time as 
native vegetation and overhead shade from adjacent trees encroach existing roadways. 
This would contribute to a reduction in noxious weeds. 


As in all alternatives, continued implementation of an integrated noxious weed control 
program, Coupled with continued monioring and adaptive management, would contribute 
to a further reduction in noxious weed infestations in the planning area. 


Key Points 


¢ Decommissioning 79 miles of road and no new road construction 
would reduce noxious weed establishment and spread. 


ISSUE 9: What would be the economic effects of restoration activities? 


Under Alternative B, there would be 8,100 acres of non-commercial silvicultural 
treatments, which would generate approximately 250 months of contract work oer the 
entire 10-year implementation period (30 months of work for silvicultural treatments for 
each of the first three years of implementation, 40 months of work for each of the second 
three years, and 10 months of work for each of the final four years). 


Decommissioning 79 miles of road would generate 32 months of contract work. 


Replacing 10 culverts would generate 11 months of contract work, the same as in all 
action alternatives. 


Because ail silvicultural treatments under Alternative B would be non-commercial, 
there would be no revenue generated from the sale of forest products. Some post/pole 
and firewood sales and other special forest product sales would likely occur, but these 


Key Points 
* 293 months of contract work over 10 years. 


¢ No revenue would be generated. 


ISSUE 10: What are the costs of restoration? 


During the 10-year span of the proposed pian, silvicultural treatments in Alternative 
B would incur $1.35 million in contract costs and $400,000 in BLM staff costs (8 work 
months per year, or $40,000 per year). 

Decommissioning 79 miles of road would incur $1.2 million in contract costs and 


$790,000 in BLM staff costs. Replacing culverts would incur $790,000 in contract costs 
and $370,000 in BLM staff costs, the same as all action alternatives. 


Key Points 
* $3.3 million in contract costs over 10 years. 
* $1.6 million in BLM staff costs over 10 years. 


jo. 


ALTERNATIVE C 
Continue CurRENT ManaGement AppROACH 


Alternative C is designed to continue the current pace of restoration, using Current silvicultural techniques 
and stream restoration strategies. Stands would be thinned at ages 41-80 years old. in-stream woody 
Gebris structures would be constructed, and some structures would be cabled for stability. Alternative C 
would decommission eroding roads and roads in late-successional forest and would construct new roads 
as needed. 


ISSUE 1: How would road decommissioning and road management actions 
alter public access to BLM-managed lands? 


Under Alternative C, approximately 24 miles of road would be decommissioned (14% of 
the total 169 miles on BLM-managed land in the planning area), which would reduce road 
Gensity from the current density of 4.4 miles of road per square mile to approximately 

3.8 miles of road per square mile. An additional 12 miles of road are “passively” 
decommissioning (See Chapter 3). Roads that would be decommissioned under this 
alternative are shown on Map 3. 


Approximately 5 miles of legal public access roads (7% © the total 75 miles of legal 
public access) would be decommissioned. Visitors would be abie to enter the public land 


in question, but that part of the road lying on public land would be decommissioned and 
would not be accessible by motor vehicie. 


Under Alternative C, 19 miles of “other” roads would also be decommissioned. (“Other’ 


roads would require crossing private land for which BLM has not obtained a legal 
easement) 


Key Points 


¢ 24 miles (14%) of road on BLM-managed land would be 
decommissioned. 


ISSUE 2: How much new road construction would be needed to implement 
restoration actions? 


No road construction would be needed to treat the very young (<20 year old) stands, because 
the existing road system would provide adequate access for pre-commercial thinning. 


Under Alternative C, approximately 900 acres of stanas ranging from 41-80 years old 
would be thinned in the next 10 years and some cut trees would be removed. This would 
require suitable road access for yarders, log trucks, and other harvesting equipment. 
Based on past thinning operations in the planning area, an average of 40.2 feet of new 
road would be constructed per acre harvested. Therefore, Alternative C would result in 
approximately 36,160 feet (6.9 miles) of new road construction over the 10-year span 

of the proposed plan. Most or all of the new road construction would be temporary 
construction, the new roads would be decommissioned and blocked following the com- 
pletion of thinning operations. It is possible, but unlikely, that a portion of the new road 
construction would need to be permanent road construction with gravel or paved surface. 


Key Points 
* 6.9 miles of new temporary road would be constructed. 
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Non-Federal Land Note: Alternative C is identical to Map 6 Alternative F 


BEST COPY AVAILABLE 


lo 


/ EUGENE 
DISTRICT 


4 
tan 


Ure was al 


\ ; 


go ok ’ 


. 
Ne wera) © made ty he Burnes of 
pa ae 
F reme tae by wwe 
oe om - 


yi. 


los 


Chapier 4 — Emironmenial ( omsequences 
ISSUE 3: What ievel of risk to existing late-successiona!l forest would result 
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for about 40 years, which would present a substantial and long-lasting risk of severe 
fire. Maintaining such a large portion of the landscape in this fue! model for such a long 
penod of time would pose a high risk of catastrophic fire that would damage existing late- 
successional forests and retard development of late-successiona! forest characteristics in 
young stands. 


Bark Beeties: A! the individual stand scale, there would be some increased risk of bark 
beetie damage under Alternative C. Approximately 900 acres of young stands would 
expenence tree mortality, with a total of approximately 900-5, 400 trees killed by bark 
beeties. This relatively low intensity of mortality (approximately 1-6 TPA) would have iittie 
effect of stand structure, bul would contribute to snag and coarse woody debris levels. 
Some additional bark beetie mortality would occur ff snags and coarse woody debris are 
Created at the time of thinning, similar to Alternative F If snag and coarse woody debris 
Creation is delayed, e” additional effect may be moderated by adaptive management 
tree mortality cause vy bark beetles following thinning may obviate the need for snag 
and coarse woody debris creation, similar to Attlernatives B,D, and E. if a natural 
Gisturbance, such as a@ severe windstorm, were to occur, bark beetles would likely cause 
additional tree mortality However, the thinning in Atternative C would create stands that 
would be relatively stable, which would reduce the likelihood of extensive blowdown in 
ttunned stands (see issue 4) 


Al the landscape scale, bark beetle populations would be larger than in Alternative 

A. but smaiiier than other action alternatives. There would be a slightly increased risk 

of Dark beetie attack on large trees in late-successional stands near thinned, young 
stands a efiects of Alternative C on bark beetle populations would be similar to 
Anernative 


Key Poiwrs 


° ee ee ee Lee 
but thinned stands would move into a low-risk fuel model 


° Bark beeties would cause some individual tree mortality, but would 
not pose a high risk to existing late-successional forests. 
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ISSUE 4: How weiidd thinning affect development of iate-successiona! forest 
structural characteristics? 


Acres Treated 
C, approximately 
9.900 acres of the (inctudes sections beyond 10 years) 


13,800 acres of Amarnative © 


stands Currently 
60 years old would 


patiway (see Graph 
19). Alternative C 
leaves more acres he 
untreated than loo Pi 1 oe, § Pb 
any other action G-10 11-20 21-30 31-40 41-60 51-60 61-70 71-60 
ahernative. These 
untreated stands ago ease 
would develop as 

described under Graph 19. 

Atternative A 
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: 
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Atternative C would thin with timber harvest approximately 900 acres during the 10-year 
span of the proposed pian. It is reasonably foreseeable that under the managerent 
approach of Aflernative C, an additional 3,000 would be thinned beyond the 10-year span 
of the proposed pian (.e., when stands that are currently <30 years old become 41-60 
years old) 


Within the 100-year analysis period, 100 acres of the stands currently 80 years old 
would develop late-successional Characteristics. Alternative C would be slightly more 
effective than the No Action alternative at speeding the development of large Dougias- 
fu trees and 
shade-tolerant 
conifers, but 
would be 
less effective 
than all 

other action 
alternatives, 
Anernative C 
would not be 
eftective at 
spreading the 
range of tree 


wn Aftlernatrve 
C would 


thin stands Figure 26. heming prescnptons © Attematve ( out! mantan even moderate 
fron below, ener) werwtores 
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i.e., Cut the smaller trees (see Figure 26). However, the thinning prescriptions would 

not be as limited as in Alternative B (see Tabie 4), because removal of some cut trees 

in Alternative C would mingate fuel loadings and bark beetle impacts. Thinning would 
These thinning prescriptions would temporarily reduce the range of tree diameters by 
preferentially cutting the smaller diameter trees. Development of understories of shade- 
tolerant conifers would be inhibited because the overstory would be too dense, even after 
thinning, to allow growth of shade-tolerant conifers in the understory. 


Stands <21 years of age would be pre-commercially thinned to two leveis of residual 
density: 110 or 150-200 Douglas-fir TPA. Stands would not be treated between ages 21 
and 40 (the stands in those age classes that are shown as treated are those that would 
be expected to be treated beyond the 10-year span of the proposed plan, when the 
stands are >40 years old). 


Stands 41-50 years 
of age would be 
thinned to 60-110 Trees Per Acre 
Douglas-fir TPA. Cut Alternative C 
trees would typically Treated Stands 
be 8-14" dbh. At 
the end of the 100- 


Graph 21. | 
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Stands 51-80 years 
of age would be 
thinned to 50-110 
Douglas-fir TPA. 
Cut trees would 
typically be 8"-16" 
dbh. Al the end of 
the analysis period, 
these treatments 
would result in 
about 40 TPA and 
a relative density 
of approximately 
45, below the point : : 
at which density- x0 ae 7170 
dependent mortality 
would begin (see Sse 
Graphs 20 and 21). 
Crown ratios would Graph 22. 

remain near 50%. 

The overstory would be open enough to allow establishment of shade-tolerant conifers, 
but growth would be suppressed, and understory trees would either remain small or 
eventually die. For example, Figures 27 and 28 illustrate the development of the 30-year- 
old stand, showing the thinning treatment (note that the stand is not thinned until 2027), 
and the moderately dense, uniform structure of the stand in 2097. These stands would 
develop height:diameter ratios around 65, which would generally be stable (Lohmander 
and Helles 1987; Wilson and Oliver 2000) (see Graph 22). 


hd ratio 
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Table 4. - Stand Treatment and Results Summary Alternative C 


STAND TREATMENT AND —_ 
RESULTS 
<21 21-40 41-50 51-80 
Thinning prescription § +5,. 110 Untreated 60-110 110 
(during 10-year span of 150-200 150-200 
TPA 45-50 
Resulting Stand 
Characteristics 
(end of 100-year RD 45-50 
analysis period) 
H:D 65 


“Uplands and 100-foot riparian areas would receive same treatments 
a 
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Chapter 4 — Environmental Consequences 
in summary, Alternative C would treat a small portion of the young stands in the planning 
area, and the thinning prescriptions would do iittie to speed the development of late- 
stands of trees with moderately large diameters that are likely to be moderately stable 
(see Table 4). However, the approach in Alternative C of a single thinning from below 
with few if any follow-up treatments would retain too much overstory density to allow the 
development of a shade-tolerant conifer understory and would not spread the range of 
tree diameters. 


Key Points 


* 900 acres (6%) would be treated over 10 years; a total of 3,900 
acres (28%) of stands currently 80 years old would be treated 
including probable treatments beyond 10 years. 


* 100 acres would develop late-successional structure. 


¢ Thinning would not effectively speed development of late- 
successional structure, but stands would likely be stable. 
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Figure 27. Thinning of the 30-year-old Type Stand 
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Figure 28. Development of the 30-year-oi Type Stand 
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What are the effects of restoration activities on marbled murrelet habitat? 


Alternative C would thin stands <80 years old, bul would avoid adverse effects to marbled 
murreiets by evaluating stands 51-80 years old prior to thinning to determine if stands are 
potential habitat for marbled murrelets. Stands that are potential habitat would be thinned 
onty # surveys find the stands to be unoccupied by marbled murreiets. 


Under Alternative C, stands would develop trees 232” dbh at approximately the same 
rate as in Alternative A. However, Alternative C would speed the development of large 
branches. in 50 years, 1,200 acres would have al least one tree per acre with at least 
one branch 5” in diameter, twice the amount in Alternative A. In Alternative C, nearly all 
of the young stands would have at least one tree per acre with at least one branch 5” 
in diameter within the100-year analysis period (13,300 acres or 96%). The maximum 
branch size in Alternative C would be only slightly larger than in Alternative A for all age 
Classes (1/3" - 1/2" larger at the end of the 100-year analysis period). 


Under Alternative C, no stands that are currently <80 years old would achieve target 
habitat conditions within the 100-year analysis period, because none of the stands would 
develop a wide enough range of tree diameters, and few stands would support sufficien’ 
shade-tolerant conifers. 


Key Points 


¢ All stands would have trees 32” dbh, and almost all would develop 
branches 5” in diameter within 100 years. 


¢ No young stands would achieve target habitat conditions within 100 years. 


What are the effects of restoration activities on northern spotted owl 
habitat? 


Development of dispersal habitat under Alternative C would be largely indistinguishable 
from Alternative A, partly because Alternative C wouid thin the fewest acres of any action 


alternative. in addition, thinning prescriptions in Alternative C would maintain dispersal 
habitat, because they would retain more than 40% canopy closure. Although thinning 
might temporarily decrease habitat quality (see Anthony et al. 2001, which found that 

owls avoided recently thinned stands within their home range), the thinned stands would 
continue to meet ihe definition of dispersal habitat. Under Alternative C, most of the stands 
Currently 80 years old (13,500 or 98%) would become dispersal habitat in 25 years, and 
all stands would become dispersal habitat in 30 years. Alternative C may affect critical 
habitat by degrading existing dispersal habitat, but would not downgrade (i.e., altering the 
stand conditions below the threshold conditions for dispersal habitat) any existing dispersal 
habitat. 


Under Alternative C, 1,700 acres (12% of stands currently <80 years old) would become 


suitable habitat within the 100-year analysis period. A very small acreage — 100 acres 
(<1%) — would achieve target habitat conditions within the 100-year analysis period. (The 
acreage achieving target habitat conditions would decline from 400 acres in ninety years, 


because shade-tolerant conifers inthe understory woulddie as the stand density would increase). 


Key Points 
¢ All young stands would develop into dispersal habitat, similar to 
Alternative A. 


* 1,700 acres would develop into suitable habitat within 100 years. 
* 100 acres would achieve target habitat conditions within 100 years. 
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Chapter 4 — Alternative C 
ISSUE 7: What are the effects of restoration activities on coho salmon habitat? 


in-stream structure: Alternative C would construct a minimum of 56 in-stream 
Structures per mile, using al least 3 key pieces of wood per structure, in 3.8 miles of 3*- 
5°-order streams (see Figure 29). Structures would be augmented with off-site materials 
(e.g., large logs and boulders) and cabled as needed to assure structural stability. These 
structures would persist after a 50-year flood, because of the stabilization of in-stream 
Structures with off-sfte matenais and cabling. 


Under Alternative C, trees 
would be felled or pulled into 
streams adjacent to upland 
thinning actions (35.9 miles 
of 1* -2™-order streams; 
8.0 miles of 3°-5"-order 
streams). Alternative C 
would thin 600 acres (18%) 
of riparian areas over the 10- 
year span of the proposed 
plan, and a total of 1,000 
acres (28%) of riparian areas 
including probable treatments 
beyond 10 years. Riparian 
stands would be thinned from 
below, producing relatively 
small logs (8"-12" diameter, 
with some logs 12°-20° 
Figure 29. Arernatve C would construct in-stream structures diameter). Enough trees 
USING heavy Machinery and cabling as needed to assure stability would be telied or pulled into 

streams to add approximately 

50-160 trees per mile. These 
logs would not be stable in 3°-5"-order streams unless Combined in structures with larger 
logs or cabled, but would generally be stable in 1" -2-order streams. This would provide 
a range of debris concentrations in smaller streams adjacent to upland thinning actions, 
in some cases Meeting the minimum quantity in the ODFW riparian habitat benchmark. 
Thinned stands would likely not have additional treatments beyond the 10-year span of 
the proposed plan. Streams adjacent to untreated stands would not receive additional 
logs, except for the in-stream structures described above. 


Riparian stands: Alternative C would have effects on the development of large riparian 
trees ( 24” dbh) similar to all alternatives (See Alternative A, issue 7). However, it would 
take considerably longer to develop sufficient density of very large trees that would 
provide more stable key pieces of woody debris (232° dbh): at the end of the 100-year 
analysis period, approximately 2,500 acres out of 3,400 riparian acres (74%) would 
have developed 213 TPA 232" dbh. Alternative C would not thin within 50’ of streams, 
and would use the same thinning prescriptions in the outer portion of the riparian area 
as in the uplands, which wouid be only slightly better than Alternative A at speeding the 
development of very large trees (see issue 4). Overall, Alternative C would treat fewer 
riparian acres than any other action alternative. As a result, Atfernative C would be only 
Slightly faster than Alternative A (No Action) to develop sufficient density of these larger 
trees, but slower than all other action alternatives. 


Sedimentation: Alternative C would have effects on sedimentation from existing roads, 
road decommissioning, and culvert replacement and removal similar to Atternative B. 


Alternative C includes approximately 6.9 miles of new temporary road construction, which 
would be decommissioned after a single logging season. The new road construction 
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may include approximately 4 temporary stream Crossings over the 10-year span of the 


Construction of in-stream structures in Alternative C would cause temporary pulses of 
approximately 1.0 cubic yard of sediment/year over 10 years from disturbance to the 
stream Channel bed and banks. 


Barriers: Alternative C would have effects on fish-barner culverts and make additional 
habitat available similar to all action alternatives (See Alternative B, Issue 7). 


Key Points 


¢ Stable in-stream structure would be created on 35.9 miles of 1*- 
2™-order streams, and 3.8 miles of 3°-5"-order streams in 10 


years. 


* 74% of young riparian forests would develop sufficient density of 
very large (232” dbh) conifers in 100 years. 


Existing road-related sedimentation would be reduced to 74.0 
construction would cause a total of 10.4 cubic yards of sediment/ 
year. 


* Removal of 10 barrier culverts would open 7.0 miles of new coho 
salmon habitat. 
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ISSUE 8: How would restoration activities affect the presence and spread of 
| noxious weeds? 


Alternative C would result in some disturbance to both soils and existing vegetation from 
forest management and aquatic restoration activities in stands <80 years o'¢ wiwch could 
potentially resull in further establishment and spread of noxious weeds in treated stands 
within the planning area. 


Decommissioning 24 miles of road would reduce the vectors for the introduction, 
establishment, and spread of noxious weeds within the planning area, but would 

be partially offset by the construction of 6.9 miles of new road. However, new road 
construction would be ternporary and would provide vectors for the spread of noxious 
weeds only until the temporary roads are decommissioned. 


Effects on noxious weeds on roads thal are not decommissioned would be the same as 
im Alternative A. 


Key Points 


* Decommissioning 24 miles of road would be partially offset by 
construction of 6.9 miles of new roads and would only slightly 


ISSUE 9: What would be the economic effects of restoration activities? 


Under Alternative C, there would be 1,400 acres of non-commercial silvicultural 
treatments, which would generate 36 months of contract work over the entire 10-year 
span of the proposed pian (1 month of work for silvicultural treatments for each of the first 
three years of implementation, 7 months of work for each of the second three years, and 
3 months of work for each of the final four years). 


Decommissioning 24 miles of road would generate 14 months of contract work. 


Replacing 10 culverts would generate 11 months of contract work, the same as in all 
action alternatives. 

in-stream restoration would generate 12 months of contract work, the same as in 
Alternatives D and F. 


There would be 900 acres of commercial thinning timber sales over the 10-year span of 
the proposed pian, which would generate $2.8 million in revenues. Alternative C would 
have opportunities for revenue from commercial thinning beyond the 10-year span of the 
proposed pian 


Key Points 
* 69 months of contract work over 10 years. 


* $2.8 million of revenue over 10 years. 
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ISSUE 10: What are the costs of restoration? 


For the 10-year span of the proposed pian, silvicultural treatments in Attlernative C would 
incur $171,000 in contract costs and $1.4 million in BLM staff costs (30 work months per 
year, or $140,000 per year, much of which would be the preparation of timber sales). 


Decommissioning 24 miles of road would incur $360,000 in contract costs and $240,000 
in BLM staff costs. Culvert replacement costs would be the same as in all action 
alternatives (see Alternative B). in-stream restoration would incur $80,000 in contract 
costs and $40,000 in BLM staff costs. 


Key Points 


* $1.4 million in contract costs over 10 years. 
¢ $2.1 million in BLM staff costs over 10 years. 


Cha, ter 4 — Alternative D 


ALTERNATIVE D (preferred alternative) 


T&E Species Recovery 


Atternative D is designed to take advantage of restoration opportunities that would have the least short- 
term adverse effects with the most long-term benefits to habitat for northern spotied owls, marbled 
murrelets, and coho salmon. All commercial thinning would be completed within the next 10 years. 
Riparian stands would be thinned without timber removal. in-stream woody debris structures woul 
be constructed, and some structures would be cabled for stability, Allernative D would decommission 
eroding roads and roads in or adjacent to late-successiona! forest. New road construction would be 
limited to short, temporary spur roads. 


ISSUE 1: How would road decommissioning and road management actions 
alter public access to BLM-managed lands? 


Under Alternative D, approximately 45 miles of road would be decommissioned (27% of 
the total 169 miles on BLM-managed land in the planning area), which would reduce road 
density from the current density of 4.4 miles of road per square mile to approximately 
3.2 miles of road per square mile. An additional 12 miles of road are “passively” 
decommissioning (see Chapter 3). Roads that would be decommissioned under this 
alternative are shown on Map 4. 


Approximately 14 miles lega! public access roads (19% of the total 75 miles of legal 
public access) would be decommissioned. Visitors would be able to enter the public land 
in question, but that part of the ruad tying on public land would be decommissioned and 
would not be accessible by motor vehucie. 


Under Alternative D, 31 miles of “other” roads would be decommissioned. (“Other roads 
would require crossing private land for which BLM has not obtained a legal easement). 


Key Points 
¢ 45 miles (27%) of road on BLM-administered land would be 
decommissioned. 


ISSUE 2: How much new road construction would be needed to implement 
restoration actions? 


Under Alternative D, there would be no new permanent road construction in order to 
implement restoration actions. Any new road construction would be restricted to (1) 
spur roads <200' long, (2) temporary use for a single logging season, and (3) outside of 
Riparian Reserves with no new stream crossings. 


No road construction would be needed to treat stands <30 years old, because the existing 
road system would provide adequate access for thinning. 


Under Atternative D, there would be approximately 1,700 acres of 31-40-year-old 
stands treated. For each treatment unit (averaging 25 acres per unit), 50° on temporary 
spurs would be constructed. Therefore, approximately 3,400’ of spur roads would be 
constructed to implement restoration actions in the 31-40 year age classes. 
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Note: Atternative D is identical to Map 5: Alternative E 
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Exverommental Consequences 


in addition, there are approximately 1.300 acres of 41-60-year-old stands treated under 
Ahernative D. For each treatment unit, 300 of temporary spu"s would be constructed. 
Therefore, approximately 15.480’ of spur roads would be constructed to implement 
restoration actions in the 41-60 year age classes. 


in total, under ARernative D. there would be approximately 3.6 miles of new road 
Constructed Guring the 10-year span of the proposed pian in order to implement 
sévicutural restoration actions. 


Key Points 


* Approximately 3.6 miles of new temporary spur roads would be 
constructed. 


What level of risk to existing late-successional forest wouid result 
from restoration activities? 


Five: Similar to Afternative B. thinning in Attlernatrve D would immediately create a 
substantial acreage (2,000 acres) in Fue! Mode! 12 (see Graph 23). These acres would 
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Graph 23. 


which presents a much lower risk of catastrophic fire 


Bark Beeties: Ai the individual stand scale, there would be some increased risk of 
bark beetle darnage under Aftlernative D Approximately 3,000 acres of young stands 
would experience tree mortality, with a total of approximately 3.000- 12.000 trees killed 
by bark beeties This relatively low intensity of mortality (approximatety 1-4 TPA) would 
have little effect of stand structure, but would contribute to snag and coarse woody 
debris levels. Somme additional bark beetle mortality would occur following future coarse 
woody debris creation that would occur on 10-20-year intervals under Atternative D. but 
such mortality would likely be minor (approximatety 4 TPA) because of the moderate 
Quantiies of coarse woody debris created and the small acres over whch debris would 
be created in any one year Furthermore, this effect may be moderated by adaptive 
management in future coarse woody debris creation efforts tree mortality caused by 
bark beeties following one interval of coarse woody debris creation may obviate the need 
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for the next imterval of coarse woody Geons creation. I a naberal Gesturbence, such as a 
severe windsiorm. were to Occur. Dark beetles would likely Cause addional tree mortality 
However, the tfunnung i Atternatrve D would create stands that would be relatively stable. 
wiuch would reduce the skelinood of extensive Diowdown (see issue 4) 


Al the landscape scale, bark beetle populations would be shghilly larger than nm 
Atternatve B. because of the greater acreage treated There would be an increased 
nsk of bark Deetie aftack on large trees m late-successional stands near fwnned. young 
stands. Otherwise. effects of Ahernatve D on bark beetle populations would be sirnilar to 
Anematve B 


Key Points 


¢ Thinned stands would move into a low-risk fuel model, substantially 
reducing the risk of severe fire. 


¢ Bark beetles would likely cause some individual tree mortality, but 
would not pose a high risk to existing late-successional! forests. 


ISSUE 4: How would thinning affect development of late-successional forest 
structural characteristics? 


Under Alftlernative D. approximately 5,400 acres of the 13.800 acres of stands currently 
60 years Old would receive no treatment and would continue on thew existing 
developmental pathway (see Graph 24) These untreated stands would develop as 
Gescribed under Alternative A. 


| 


Sto 


61-70 71-40 


Within the 100- Graph 24. 


year analysis 

period, approximately 6.000 acres of the stands currently 60 years old would develop 
late-sucocessional structure. Alternative D would be more effective at speeding the 
Gevelopment of late-successional structure "han all other alternatives except Alternative 
E. 
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Alternative D wouid differ from Alternatives B, C, and F in that it would use proportional 
thinning (which removes trees across all diameters in proportion to their occurrence 
within the stand). The thinning prescriptions would not be as limited as in Alternative B 
(see Table 5), because removal of some cut trees in Alternative D would mitigate fue! 
not reduce the range of tree diameters as in Alternatives B, C, and F, which use thinning 
from below (preferentially cutting the smalier trees). Alternative D would employ a wide 
range of thinning prescriptions (see Table 5 and Figure 30). Under most prescriptions, 
overstory densities would be low enough to permit moderate to good growth of shade- 
tolerant conifers. Under the lightest thinning prescriptions, development of understories of 
shade-tolerant conifers would be somewhat inhibited because the overstory would be too 
dense, even after thinning, to allow growth of shade-tolerant conifers in the understory. 
The spatially uneven prescriptions of Alternative D would accelerate tree growth in those 


, 
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Figure 30. Alternative D would employ a wide variety of thinning prescriptions, many of which 
create uneven overstones with adundam shade-tolerant conifers in the uderstory 


areas of lower local Trees Per Acre 

density. In alll of Alternative D 

the prescriptions, in Treated Stands 

treatments would 
likely cut (or create ese |— 
snags of) 10 TPA at 
10-20-year intervais 
beyond the 10-year B 100} 
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relative density 


At the end of the 100- 
year analysis period, 
these stands would 
+2 ~——-2 exhibit a wide range 
10 75 150 of stand structures: 
50-95 TPA (of which 
25-60 TPA would be 

Douglas-fir overstory 
Graph 26. trees) and stand 
relative densities between 40-50, below the point at which density-dependent mortality 
would occur (see Graphs 25 and 26). Most of these stands would develop height: 
diameter ratios between 60-65, which would generally be stable, but the lightest thinning 
prescriptions would develop height : diameter ratios between 65-70, which may be less 
Stable (Lohmander and Helles 1987; Wilson and Oliver 2000) (see Graph 27). 
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Stands 21-30 years old would be thinned proportionally to 50, 70, or 90 Douglas-fir TPA. 
Trees between 4"-16" dbh would be cut. Riparian stands and stands that were not pre- 
thinned would be thinned from below to 80 Douglas-fir TPA, cutting trees 
between 4°-10" dbh. Cut trees would be left in place within 100’ of streams; elsewhere, 
thinning may include removal of some cut trees, depending upon the size of trees cut, 
and whether removal is necessary to reduce fuel and bark beetle risk. At the end of 
the 100-year analysis period, these stands would have 60-75 TPA (of which 25-40 TPA 
would be Douglas-fir overstory tees) and stand relative densities between 40-50, below 
the point at which density-depe’dent mortality would occur (see Graphs 25 and 26). 
For example, Figures 31 and 32 illustrate the development of the 30-year-old stand, 
showing the thinning treatment in 2007, and the good development of the shade-tolerant 
understory in 2097. Though overall stand density at the end of the 100-year analysis 
period would be 
Height : Diameter Ratio similar among the 
Ahernative © treatments, the stand 
Treated Stands structure, especially 
100 the development of 


An 
> 
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Figure 31. Thinnung of the 30-year-oid Type Stand 


Figure 32. Devercpment of the 30-year-old Type Stand 


” BEST COPY AVAILABLE 


Chapter 4 — Alternative D 


Stands 31-40 years old would be thinned proportionally to 50, 70, or 90 Douglas-fir 

TPA. Riparian stands and stands that were not pre-commercially thinned would be 
thinncd from below to 80 Douglas-fir TPA. Cut trees would be left in place within 100’ of 
streams; elsewhere, thinning would usually include removal of some cut trees to reduce 
fuel and bark beetie risk. Cut trees would typically be 8"-18" dbh. At the end of the 100- 
year analysis period, these stands would have 60-70 TPA (of which 25-45 TPA would 

be Douglas-fir overstory trees) and stand relative densities between 42-50, below the 
point at which density-dependent mortality would occur (see Graphs 25 and 26). Crown 
ratios would remain near or above 50%. The overstory would be open enough to allow 
establishment of shade-tolerant conifers, but growth would be somewhat suppressed in 
the lightest thinning prescription. In the more open stands, the shade-tolerant understory 
would show moderate to good growth and begin to reach up to the lower level of the 
overstory trees. Most of these stands would develop height:diameter ratios between 60- 
65, which would generally be stable, but the lightest thinning prescnptions would develop 
height : diameter ratios between 65-70, which may be less stable. (Lohmander and 
Helles 1987; Wilson and Oliver 2000) (see Graph 27). 


Stands 41-60 years old would be thinned proportionally to 50, 70, or 90 Douglas-fir TPA. 
Riparian stands and stands that were not pre-commercially thinned would be thinned 
from below to 80 Douglas-fir TPA. Cut trees would be left in place within 100’ of streams; 
elsewhere, thinning would usually include removal of some cut trees to reduce fuel and 
bark beetle risk. Cut trees would typically be 8"-24" dbh. Al the end of the 100-year 
analysis period, these stands would have 40-70 TPA (of which 25-35 TPA would be 
Douglas-fir overstory trees) and stand relative densities between 40-50, below the point 
ail which density-dependent mortality would begin (see Graphs 25 and 26). Crown ratios 
would remain near 50%. The overstory would be open enough to aliow establishment 
of shade-tolerant conifers, but growth would be somewhat suppressed, and understory 
trees would remain small and considerably below the overstory canopy. Growth of the 
shade-tolerant understory would not be as vigorous as in stands thinned between 31-40 
would generally be stable (Lomhmander and Helles 1987; Wilson and Oliver 2000) (see 
Graph 27). 


Table 5. - Stand Treatment and Results Summary - Alternative D 


STAND AGE 
STAND TREATMENT 
AND RESULTS <16 16-20 21-30 31-40 41-55 
Upiand 70 50 50 50 50 
(during 1 span of proposed TPA 90 70 70 70 70 
135 90 90 90 90 
prescription Riparian 
(suring Bear span of proposed TPA 80 80 80 80 
TPA = 30-35 60-70 40-70 40-70 
50 
Stand Characteristics 
(end of 1 analysis period) RO rs H-35 40-50 42-50 40-50 
45 
H:D 
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Figure 33 
Under Alternative D, untreated stands would 
develop a high-density, uniform condition with no 
understory of shade-tolerant conifers. 


Figure 34 
Treatment | (proportional thin to SO TPA) would 


create a low-density overstory of Douglas-fir, 
with shade-tolerant conifers growing well into the 
overstory, creating deep canopy. 


Figure 35 
Treatment 2 (proportional thin to 70 TPA) would 


create a moderate-density overstory of Douglas-fir, 
with shade-tolerant conifers growing well, though 
not quite as far into the overstory as Treatment !. 
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Figure 36 

Treatment 3 (proportional thin to 90 TPA) would 
create a moderate-density overstory of Douglas- 
fir, with shade-tolerant conifers just reaching the 
bottom of the overstory. 


Figure 37 
Treatment 4 {thin from below to 80 TPA), which 


would be applied to stands that had not been 
pre-commercially thinned, would create an even, 
moderate-density overstory of Douglas-fir, with 
small, slow-growing shade-tolerant conifers. 
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Figure 38 
Treatment 5 (thin from below to 80 TPA), which 


would be applied in riparian areas, would create an 
uneven, low-density overstory of Douglas-fir, with 
small shade-tolerant conifers beginning to grow 
well in response to periodic coarse woody debris 
creation. 
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in summary, Alternative D would treat a moderate portion of the stands currently 

$80 years old in the planning area, and the thinning prescriptions would speed the 
development of late-successional forest structural Characteristics. The thinning 
prescriptions would create wide variety of stand structures, in many cases allowing the 
development of shade-tolerant understories (see Table 5 and -igures 33 to 38, illustrating 
the various treatments of the 30-year-old stands, and the resume" -ange of structural 
conditions at the end of the 100-year analysis period). 


Thinning and subsequent planting of shade-tolerant conifers would be most effective in 
stands 21-40 years old, where cut trees would be removed. in these stands, the thinning 
would open the overstory enough to allow establishment and growth of shade-tolerant 
conifers; the relatively low height of the overstory would help delay overstory reciosure 
while the shade-tolerant trees would grow to a size to become part of the stand structure. 
it is reasonable to assume that later coarse woody treatments would aid in further 
Gelaying overstory reciosure. The proportional thinnings would retain much of the size 
range of the overstory and allow additional differentiation of the overstory. Thinning in 
stands 20 years old would be similar to B and would delay the establishment of shade- 
tolerant understories (see Alternative 6 issue 4 ). 


Key Points 


¢ 8,400 acres (61%) of stands currently 80 years old would be 
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ISSUE 5: What are the effects of restoration activities on marbled murreiet 
habitat? 


Alternative D would thin stands <60 years old, but would avon adverse effects to marbled 
murreiets by evaluating stands 51-60 years old prior to thinning to determine @ stands are 
potential habitat for marbled murreiets. Stands thal are potential habtat would be thunned 
only @ surveys find the stands to be unoccupied by marbled murreiets. 


Under Alternative D, stands would develop irees 232° dbh at approximately the same 
rate as in ARernative A. However, Altlernative L would speed the development of large 
branches. in 50 years, 6.000 acres would have at least one tree per acre with at least 
one branch 5° in diameter, faster than all ahernatives except Alternative E. in Aflernative 
D, nearly all of the stands currently <80 years old would have at least one tree per acre 
with at least one branch 5° in diameter within 100-year analysis penod (13,600 acres or 
986%). The maximum branch size in Alternative D would be larger than in Alternative A for 
all age Classes, depending on the treatment prescriptions (1/2” - 1-1/2" larger at the end 
of the 100-year analysis period). 


Under Alternative D, 3,800 acres (28% of stands currently <80 years old) would actveve 


target habitat conditions within the 100-year analysis period. These stands would develop 
@ range of tree diameters, support shade-tolerant conifers, and grow large trees. 


Key Points 


* All stands would have trees 32° dbh, and almost all would develop 
branches 5° and larger within 100 years. 


¢ 3,800 acres of young stands would achieve target habitat conditions 
within 100 years. 
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ISSUE 6: What are the effects of restoration activities on northern spotted ow! 
habitat? 


Ahternative D would both maintain existing levels of dispersal habitat and develop 
suitable and target habitat conditions. Alternative D would not thun any stands >60 years 
oid. Within current owl home ranges that currently have less than 40% suitable habitat, 
Alternative D would not thin stands >50O years old. in existing dispersal habitat withun 
current owl home ranges, thinning would retain at least 40% canopy closure. Although 
such thinning might temporarily decrease habitat quality (see Anthony et al. 2001, which 
found that owls avoided recently thinned stands withwn thew home range), the thinned 
stands would continue to meet the definition of dispersal habitat, sunilar to Alternatives 
C and F. None of the thinning prescriptions would harvest trees >20° dbh (although 
some trees >20° dbh would be cul for coarse woody debris creation). As a result of 
these measures, Alternatvve D would not adversely affect current ow! pairs. Similar to 
Alternative B, Attlernative D would periodically create smaiier quantities of snags and 
coarse woody debris after thinning, which would Continue fo improve habitat conditions 
for spotted owl prey species and thereby improve foraging habitat quality. 


Under Alternative D. the overall quantity of dispersal! habitat would not decrease from 
current amounts (although some stands that are Currently dispersal would be thinned to 
below 40% canopy closure, other stands would develop into dispersal habitat to maintain 
or increase the overall acreage). Additional dispersal habitat would Gevelop more slowly 
than in Alternatives A, B, C, and F. Most of the stands currently <80 years old (13,200 or 
96%) would become dispersa! habitat in 45 years, and all stanus would become dispersal 
habitat in 55 years. 


Alternative D may affect critical habitat by degrading existing dispersal habitat and 
downgrading (i.e., allering the stand conditions below the threshold conditions for 
dispersal habitat) some stands outside of owl home ranges. However, the total ammount 
of dispersal! habitat in the planning area would not be reduced. 


Alternative D would develop more suitable habitat and target habitat conditions than 

any alternative except Alternative E. Under Alternative D, 6,600 acres (48% of stands 
currently <80 years old) would become suitable habitat within the 100-year analysis 

period. Almost as much acreage - 6,000 acres (43%) — would actweve target habitat 
Conditions within the 100-year analysis period. 


Key Points 

¢ All young stands would into dispersal habitat, but more 
slowly than Alternatives A, B, C, and F. Dispersal habitat would not 
decrease from current amounts. 


* 6,000 acres would develop into suitable habitat within 100 years. 


* 6,600 acres would achieve target habitat conditions within 100 
years. 
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ISSUE 7: What are the effects of restoration activities on coho salmon habitat? 


in-stream structure: Alternative D would have increase stream Complexity on more 

miles of strearm than any other alternative. A murumum of 30 in-stream structures per 

mile, using at least 3 key preces of wood per structure, would be installed in 3.6 miles of 
3°-5"-order streams. S _nilar to Alternative C, structures would be augmented with off- 
site matenais and cabled as needed to assure structural stability. Similar to Atternative 
C, 3.8 miles of 3°-5”-order streams would continue to have increased complexity after a 
50-year flood, because of the stabilization of in-stream structures with off-site matenais 


and cabling 


Urder Alternative D. trees would be felled or pulled trees into all strearns adjacent to 
stands 80 years old (199.5 miles of 1*-2™-order streams; 44.6 miles of 3°-5"-order 
streams). Alternative D would thin 2.200 acres of riparian areas over 10 years (65% of 
nparian stands 80 years old). Riparian stands would be thinned from below, producing 
relatively smail logs (6"-12° diameter, with some logs 12°-20° diameter). However, all cut 
trees would be retained in the nparian area, producing large quantities of logs (generally 
70-200 TPA). Sufficient trees Could be felled directly into strearns to add 160 trees/mile 
(approximately 25 TPA), meeting the minimum quantity in the ODFW riparian habitat 
benchmark for total pieces of woody debris. These logs would not be stable in 3°-5"- 
order streams unless Combined in structures with larger logs (such as along 51-80-year- 
old stands described below), but woul’ generally be stable in 1*-2-order streams. Even 
if these logs were to be moved by a flood in 1" -2™-order strearns, they would generally 
be caught by stable structures downstream. I is reasonably foreseeable beyond the 
10-year span of this proposed pian that 10 TPA would be felled at 10-year intervais in 
thinned riparian stands, providing logs generally 12°- 24° diameter, with some logs >24" 
diameter in later treatments. 


On streams with riparian stands that would not be otherwise thinned, approximately 160 
tree ¥mile would be fetied or pulled into the stream, which would provide at least the 
minimum quantity in the ODFW benchmark. Similar to Aftlernative E, it would be possible 
to create logs 224° in diameter from stands >50 years old and thus would be able to 
Create stable in-stream structure in 3°-5"-order streams adjacent to 51-80-year-old 
stands (5.6 miles of the 3*-5"-order strearns). in total, Alternative D would be able to 
Create stable in-stream structure on 8.2 miles of 3°-5"-order strearns (up to 3.8 miles by 
Cabling and augmentation, and 5.8 miles by riparian thinning and tree-falling — note that 
there is some overlap between 
these two categories) 


Riparian stands: Alternative 
D would have effects on the 
development of large riparian 
trees ( 24° dbh) sirniar to all 
alternatives (See Alternative 


at the end of the 100-year 
analysis penod, approximately 
3,100 acres out of 3,400 
nparian acres (92%) would 


have developed 213 TPA 232" Figure 39. Aremstve 0 ie af action atternatives, woutd 
dbh. Alternative D would use = ~=pilace oF remove high-res culverts and fish barrier culverts 
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Exvironmental Consequences 


@ Gifferent prescription in the npanan area than in the uplands and would treat more 
nipanan acres than any allernative except Alternative E. As a resull, Alternative D would 
be faster than 4.\ allernatives except Alternative E to develop sufficent density of these 


larger trees. 


Sedimentation: Alternative D would have effects on sedimentation from existing roads. 
DMCCeFtt washes a se 


New road construction in Alternative D would be limited to short spurs that would be 
Gecommissioned after a single logging season. New road construction would not 
occur within Riparian Reserves, and no new stream crossings would be constructed. 
AS a resull, new road construction under Alternative D would produce negligible if any 
sediment delivery tc streams. 


Construction of in-stream structures in Alternative D would have effects similar to 
Alternative C 


Barriers: Atternative D would have effects on fish-barner culverts and make additional 
habitat available similar to all action alternatives (See Alternative B. issue 7). 


war Foon 
Stable in-stream structures would be created on 199.5 miles of 
1*-2™-order streams and 8.2 miles of 3°-5"-order streams in 10 
years. 


* 92% of young riparian forests would develop sufficient density of 
very large (232° dbh) conifers in 100 years. 


¢ Existing road-related sedimentation would be reduced to 74.0 
cubic . Restoration actions would cause a total of 10.0 


yards/year 
cubic yards of sediment/year. 
* Removal of 10 barrier culverts would open 7.0 miles of new coho 
saimon habitat. 


How would restoration activities affect the presence and spread of 
noxious weeds? 


Atternative D would result in some disturbance to both soils and existing vegetation from 
forest management and aquatic restoration activities in stands <60 years old, which could 
potentially result in further establishment and spread of noxious weeds in treated stands 
within the planning area. 


Decommissioning 45 miles of road would reduce the vectors for the introduction, 
establishment, and spread of noxious weeds within the planning area. Alternative 
D would include only 3.6 miles of new road construction, which would be temporary 
and would provide vectors for the spread of noxious weeds only until the roads are 
Gecomrmuissioned. 


Ohagaer 4 — Anermareve D 


Effects on namious weeds on roads that are not Gecormmrmussioned woukd be the same as 
im ARternatrve A 


Key Points 


Decommissioning 45 miles of road would be only slightly offset by 
construction of 3.6 miles of new roads and would reduce noxious 
weed establishment and spread. 


ISSUE 9: What would be the economic effects of restoration activities? 
Under Attlernative D. 5.500 acres would be treated with non-commercial sivicuttural 
treatments, whch would generate an estimated 195 months of contract work over the 
entire 10-year span of the proposed plan There would be 11 month of work for silv- 
cultural treatments for each of the first three years of implementaton, 38 months of work 
for each of the second three years, and 11 months of work for each of the final four years. 
Decomrmussioning 45 miles of road would generate 16 months of contract work. 


Replacing 10 culverts would generate 11 months of contract work, the same as in all 
action ahernatrves 


in-stream restoration would generate 12 months of contract work. the sarne as in 
Alternatives C and F 


There would be 3,100 acres of commercial thinning timber sales over the 10-year span of 
the proposed plan, which would generate $11 6 milhon in revenues. 


Key Points 


* 236 months of contract work over 10 years. 


* $11.6 million of revenue over 10 years. 


ISSUE 10: What are the costs of restoration? 


For the 10-year span of the proposed plan, silvicultural treatments in Aftlernative D would 
incur $920,000 in contract costs and $5.5 million in BLM staff costs (122 work months per 
year, or $550,000 per year, much of which would be the preparation of timber sales) 


Decommissioning 45 miles of road would incur $675,000 in contract costs and $450,000 
in BLM staff costs. Culvert replacement costs would be the same as in all action 


alternatives (see Alternative B) in-stream restoration would incur $80_000 in contract 
costs and $40,000 in BLM stafl costs 


Key Points 


* $2.4 million in contract costs over 10 years. 


* $6.4 million in BLM staff costs over 10 years. 
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ALTERNATIVE E 


REDUCE STAND DENSITIES AS QUICKLY AS POSSIBLE 


Ahternative E ss Gesigned to actweve tree densities typical of local late-successional forests as soon as 
possible. All commercial thinning would be completed wittwn the next 10 yeers. Trees would be telied 
Or pulled into all streams adjacent to stands <80 years ok), bul woo’ ‘tabris would not be cabled for 
Stability. Aternative E would decommission eroding roads end rom 5 .«) adjacent to late-successional 
forest. New roads would be constructed as needed. 


ISSUE 1: 


How would road decommissioning and road management actions 
alter public access to BLM-mianaged lands? 


Under Aftlernative E. road decommissioning and effects on put¥ic access would be the 
sare as in Attlernatrve D. 


Key Points 


© 45 miles (27%) of road on BLM-managed land would be 
decommissioned. 


How much new road construction would be needed to implement 
restoration actions? 


Under Atternative E, most or all of the new road construction would be temporary 
construction. the new roads would be decommissioned and blocked following the 
completion of thinning operations. ft is possible, but unlikely, that a portion of the new 
road construction would need to be permanent road Construction with gravel or paved 
surface. Although there would be no permanent stream crossings, temporary crossings 
would be likely to ocour, bul would be single-season use only 


No road construction would be needed to treat the very young (<20 year old) stands, because 
the existing road system would provide adequate access for nor,-commercial thinning. 


Under Aftiernative E. there would be approximately 5.400 acres of 21-40-year-old 
stands treated For each treatment unit (averaging 25 acres per unit), 50 of temporary 
Spurs would be constructed (the sane assumption as described under Alternative D) 
Therefore, approximately 10.850 of new roads would be constructed to implement 
restoration actions in the 21-40 year age classes. 


In addition, there are approximatety 1.680 acres of 41 -60-year-old stands treated under 
Ahternative E For these stands, 40.2 of new roads would be constructed per acre that 
would harvested (the samme assumption as described under Alternative ©) Therefore. 
apprommately 67.500 of new road would be constructed to implement restoration actions 
in the 41-60 year age classes 


in total, under Aftlernative E. there would be approximatety 15 0 miles of new road 
constructed in order to implement s#vicuttural restoration actions 


Key Points 


¢ 15.0 miles of new temporary road would be constructed. 
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Chapter 4 — Environmental Consequences 
ISSUE 3: What level of risk to existing late-successional forest would result 


| 


> 
PS ye 


acreage in Model 10 

and shorten the time before these acres move back into Mode! 5. Throughout the 100- 
year analysis period, Alternative E would maintain the majority of the landscape in Mode! 
5, which presents a much lower risk of catastrophic fire. 


Bark Beeties: At the individual stand scale, there would be some increased risk of bark 
beetle damage under Alternative E. Approximately 4,300 acres of young stands would 

experience tree mortality, with a total of approximately 4,300-17,000 trees killed by bark 
beetles. Otherwise, the stand-leve! effects of Alternative E would be similar to Alternative 
D. 


At the landscape scale, bark beetle populations would be the highest of al! alternatives, 
because of the greater acreage treated. There would be an increased risk of bark beetle 
attack on large trees in late-successional stands near thinned, young stands. However, 
there would still not be a high risk to existing late-successional forests and mitigation 
measures would still be effective, if needed, at reducing mortality levels, similar to 
Alternative B. 


¢ Thinned stands would move into a low risk fuel model, resulting in 
an overall low risk of severe fire. 


¢ Bark beeties would likely cause some individual tree mortality, but 
would not pose a high risk to existing late-successional forests. 
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ISSUE 4: How would thinning affect development of late-successional forest 
structural characteristics? 


Uncer Alternative E, approximately 4,100 acres of the 13,800 acres of young stands 
would receive no treatment and would continue on their existing developmental! pathway 
(see Graph 29). These untreated stands would develop as described under Alternative A. 


thin approximately 

Acres Treated : 

(includes actions beyond 10 years) 9,700 acres during 
Amereative @ the 10-year span of 


om iti ibe jb” 
0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-60 treatments beyond 
age ctase the 10-year span of 


$8893 3 
o $38 


Graph 29. Within the 100-year 
approximately 8,800 acres of the stands currently <80 years old would develop late- 
successional structure. Alternative E would be the most effective alternative at speeding 
the development of late-successiona! structure. 
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Figure 40. Alternative E would thin rmud-sera/ stands to the sarne low densities as young 
stands 
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Figure 41. Alternative E would proportionally thin young stands to low densities with uneven 
spacing 


Alternative E would be similar to Alternative D (but would differ from Alternatives B, 

C, and F) in that it would use proportional thinning (which removes trees across all 
diameters in proportion to their occurrence within the stand). The thinning prescriptions 
in stands >20 years old would not be as limited as in Alternative B, because removal of 
some cut trees in Alternative E would mitigate fuel loadings and bark beetle impacts. 
Thinning would increase individual tree growth rates and thereby increase stand 

mean tree diameters. These thinning prescriptions would not reduce the range of tree 
diameters as in Alternatives B, C, and F, which use thinning from below. Alternative E 
than the heaviest prescriptions in Alternative D (see Table 6 and Figures 40 and 41). 
Under most prescriptions, overstory densities would be low enough to permit good to 
excellent growth of shade-tolerant conifers. It is reasonable to assume that later coarse 
woody debris 
treatments would 
delay overstory 
reciosure. 
Development of 
understories of 


hkety continue Graph 30. 
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Graph 31. to 35-55 Douglas-fir 


this thinning would be similar to the heaviest thinning prescription for this age class in 
Alternative B. Trees between 2°-8" dbh would be cut. By the end of the analytical period, 
these stands would have 80-100 TPA, of which 20-25 would be Douglas-fir overstory 
trees. (Graph 30 shows dramatic increases in TPA at stand ages 30-680; these increases 
result from underplanting). Stand relative densities would be around 40, well below the 
point at which density-dependent mortality would occur (see Graph 31). Overstory trees 
would have full crowns. These stands would develop height:diameter ratios around 50, 
which would be very stable (Lohmander and Helles 1987; Wilson and Oliver 2000) (see 
Graph 32). 


Stands 21-40 years old would be thinned proportionally to 35-55 Douglas-fir TPA with 
some removal of cut trees. Trees between 4°-18" dbh would be cut. Thinning would 
generally include removal of cut trees to reduce fuel and bark beetle risk. At the end 
of the 100-year analysis period, these stands would have 80-100 TPA, of which 25 -30 
would be Douglas-fir overstory trees (see Graph 30). Stand relative densities would be 
around 40, well below 
the point at which 
Height : Diameter Ratio density-dependent 
Alternative E mortality would occur 
Treated Stands (see Graph 31). For 


nd rate 
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would be stable (Lohmander and Helles 1987; Wilson and Oliver 2000) (see Graph 32). 


Stands 41-60 years old would be thinned proportionally to 35-55 Douglas-fir TPA. Trees 
between 4°-20" dbh would be cut. Thinning would generally include removal of cut trees 
to reduce fuel and bark beetie risk. Al the end of the 100-year analysis period, these 
stands would have 50-90 TPA, of wnich 25-30 would be Douglas-fir overstory trees 
(see Graph 30). Stand relative densities would be 40-45, well below the point at which 
Gensity-dependent mortality would occur (see Graph 31). These stands would develop 
height : diameter ratios between 60-65, which would be stable (Lonmander and Helles 
1987; Witson and Oliver 2000) (see Graph 32). 


Stands 61-80 years old would be thinned to 35-55 Douglas-fir TPA, but some stands 
would be proportionally thinned and some would be thinned from below, based on site- 
specific stand conditions. Many of these older, high-density stands with no history of 
management may not be suitable for proportional thinning: the smaiier diameter trees. 
because of a long period of suppression, may not respond to increased growing space 
and may be at risk of wind damage after thinning. Therefore, under Alternative E, only 
half of the treated stands 61-70 years old would be proportionally thinned. The other 
half of the stands 61-70 years old and all of the treated stands 71-80 years old would be 
thinned from below. In the proportionally thinned stands, trees between 4°-?. dbh would 
be cut. In the stands thinned from below, trees between 4”-18" would be cut. Thinning 
would generally include removal of cut trees to reduce fuel and bark beetie nsk. Al the 
end of the 100-year analysis period, under both prescriptions, these stands would have 
60-90 TPA, of which 25-30 would be Douglas-fir overstory trees (see Graph 30). Stand 
relative densities would be 40-50, below the point at which density-dependent mortality 
would occur (see Graph 31). These stands would develop height:diameter ratios 
between 60-65, which would be stable (Lohmander and Helles 1967; Wilson and Oliver 
2000) (see Graph 32). However, thinning from below appears to reduce dramatically 

the effectiveness of the treatment at speeding the growth of shade-tolerant conifers and 
spreading the range of tree diameters, while proportional thinning appears to be effective 
even in stands 61-70 years old. 


in summary, Alternative E would treat a large portion of the stands currently 80 years 
eee reece reer ee eee eee. 
Table 6. - Stand Treatment and Results Summary Alternative E 


STAND TREATMENT AND = 
RESULTS 
<21 21-40 41-50 51-80 

Thinning prescription . r 
(during 10-year spen of TPA 3-35 35-55 3o-35 35-55 

proposed plan) 

TPA 80-100 680-100 50-90 60-90 

Resulting Stand 

Characteristics 

(end of 100-year RD 40 40 45-50 40-50 


analysis period) 
H:D 50 60 


“Uplands and 100-foot npanan areas wouk! receive same treatments 
a ES 
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old in the planning aca, and the thinning prescriptions would speed the development 
of late-~successional forest structural characteristics. Thinning and subsequent planting 
of shade-tolerant conifers would be mos! effective im stands 21-60 years old and in the 
stands 61-70 years old that wou'd be proportionally thinned. Thinned stands would 

be stable and would be open in character for an extended period of time (see Table 

6). Overstory trees would develop and retain large, full crowns. The proportional 
thinning prescriptions would retain much of the size range of the overstory and allow 
additional differentiation of the overstory, and would allow development of shade-tolerant 
understones. 


Key Points 


* 9,700 acres (70%) of stands currently <80 years old would be 
treated over 10 years. 


* 8,800 acres would develop late-successional structure. 


* Thinning would most effectively speed development of late- 
successional structure in stands 21-60 years old and in the 
stands 61-70 years old that would be proportionally thinned. 


¢ Thinning would be ineffective in stands 61-80 years old that would 
be thir ,ed from below, but stands would Le stable. 
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Figure 42. Thuneeng of the 30-year -oid Type Stand 
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Figure 43. devetapmen of the 20-year ont Type Stand 
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What are the effects of restoration activities on marbied murreiet habitat? 


Alternative E would thin stands <80 years old, bul would avon adverse effects to marbled 
murrelets by evaluating stands 50-60 years old prior to thunrung to determune @ stands are 
potential habitat for marbled murreiets. Stands thal are potential habitat would be thinned 
only @ surveys find the stands to be unoccupied by marbled murreiets. 


Under Ahernative E, stands would develop trees 232" dbh at a taster rate Tan any other 
ahernative. in addition, Aternative E would speed the development of large branches 
more than any other alternative. in 5O years, 8.300 acres would have al leas! one tree 
per acre with at least one branch 5° in diameter. in Atternative E. nearty all of the stand 
currently 60 years old would have at least one tree per acre with at least one branch 5” 
in Giameter within the100-year analysis period (13,600 acres or 98%). The maximum 
branch size in Alternative E would be larger than in Alternative A for all age classes (1-1/ 
2 - Z larger at the end of the 100-year analysis period). 


Under Afternative E, 3,900 acres (28% of stands currently <80 years old) would actweve 
target habitat conditions within the 00-year analysis period. These stands would develop 
a range of tree diameters, support shade-tolerant conifers, and grow large trees. 


ISSUE 6: What are the effects of restoration activities on northern spotted ow! 
Key Points 


* All stands would have trces 32° dbh, and almost all would 
develop branches 5° and larger (up to 7") within 100 years. 


* 3,900 acres of stands would achieve target habitat 
conditions within 100 years. 


Alternative E would temporarily reduce the amount of dispersal habitat. but would most 
effectively develop suitable and target habitat conditions nesting habitat Alternative 
E would thin stands 80 years old, but would generally avoid thinning stands 51-60 
years old within current owl home ranges, and thereby avoid degrading suitable habitat 
within home ranges. Alternative E may affect critical habitat by reducing the amount of 
dispersal habitat in the planning area. 


Under Afternative E, thinning would drop the amount of current dispersal habitat from 
3,700 acres to 2,400 acres in 5 ywars. Alternative E is the only alternative that would 
reduce the ammount of dispersa! habitat below current levels. in 10 years. the amount of 
dispersal habitat would return to current levels. This 10-year reduction in the amount 
of dispersal habitat may adversely affect spotted owls. Under Alternative E. additional 
dispersal habilat would develop more slowly than any other alternative Most of the 
stands currently 80 years old (13,000 or 94%) would become dispersal habitat in 60 
years, and all stands would become dispersa! habitat in 65 years. 


Alternative E would develop more suitable habitat and target habitat conditions than any 
other alternative: 9.600 acres (70% of stands currently <80 years old) would become 
suftable habitat within the 100-year analysis period. Almost as much acreage - 8.800 
acres (64%) — would actweve target habitat conditions witfwn the 100-year analysis period. 
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¢ All young stands would develop into dispersal habitat, but more 
slowly than any other alternative. Dispersal habitat would 
decrease from current levels for 10 years. 

¢ 9,600 acres would develop into suitable habitat within 100 years. 

* 8,800 acres would achieve target habitat conditions within 100 

years. 


ISSUE 7: What are the effects of restoration activities on coho saimon habitat? 


in-stream structure: Alternative E would create in-strearn woody debris structures. but 
would differ from Alternatives C, D, and F in that structures would not be cabled to assure 
Structural stability Alternative E would thin 2.400 acres (70%) of riparian areas and would 
Create approximately 160 pieces/mile of woody Gebris along all streams with npanan 
stands <80 years oid (199.5 miles of 1*-2"*-order strearns, 55.4 miles of 3°-5"-order 
streams) This quantity would meet the ODFW minimum npanan habitat benchmark for 
total pieces of woody debris. in most stands, trees felled to the stream would be 8°-20° 
Giammeter, generally larger than in all other allernatives. On 1*-2™-order strearns. thus 
woody debris would be generally stable and would resull in increased stream complexity 
of 199.5 miles of 1° -2™-order streams (although this debris would likely not be stable in 
the event of a flood larger than the 50-year flood). 


Ahernative E would be able to create logs 224" in Giarneter from stands >50 years old and 
thus would be able to create stable in-stream structure in 3°-5”-order streams adjacent to 
51-80-year-old stands (5.6 miles of the 3-5"-order strearns) (see Figure 44) In 3°-5"- 
order strearns adjacent to younger stands. the woody debris created would not be stable 
and would likely be lost from the stream system following a 50-year flood, except on the 


ey bus sas : 
rugure 44. Ahernaive ( wot Create statie © steam eh ute oF large streams ahacey ke 
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frve stream systems with existing stable structure (see Chapter 3) ft ts not reasonably 
foreseeable that a sufficrent number of logs 24° ciameter would be avaiable trom off-site 
to make up for tts deficit in streams m younger stands However, beyond the 10-year 
span of the proposed plan. « 6 reasonably foreseeable that 5 TPA would be telied at 10- 
year imtervais in tfunned npanan stands, providing logs generally 12°-24° Gameter, with 
some logs 24° diameter in later treatments in appromrnatety 40-50 years. woody debris 
creation in most stands currently less than 35 years ok) would be able to provide state. 
in-stream structure mn 3°-5"-order strearns. Therefore, Atlernatve E would create stable 
-stream structure on 5 8 miles of 3°-5”-order st-earns, bul woody debris created on 
other 3°-5"-order streams would not be stable for the next 40-50 years 


Riparian stands: Anternatvve E would have effects on the developrnent of npanan trees 
big enough to provide key preces of woody Gebris (224° dbh) sunlar io all alternatives 
(See Atternatrve A issue 7) However. @ would take considerably longer to develop 
sufficent density of very large trees that would provide more stable key pieces of woody 
Gebris (237° dbh) at the end of the 100-yo ar analysis penod. approximately 3.300 acres 
out of 3,400 riparian acres (95%) would have Geveloped 213 TPA 237° dbh. Allernative E 
's taster than all other altlernatrves to develop suffient density of these larger trees. 


Sedimentation: Alternative E would nave effects on sedimentation from existing roads. 
road GeComrm~ssiOoning, and Culver! replacement and removal srwiar to Aftlernatve B 


Ahernative E includes approximately 15 0 miles of new road construction. which would be 
Gecomrmssioned after a single logging season The new road construction would include 
apprommatety 8 temporary stream crossings over the 10-year plan penod. which would 
Cause temporary pulses of approsimatety 0 8 cubic yards of sedinent/year over 10 years 
trom culvert placement and removal 


Atternatirve E would not construct in-strearm structures as would Aflernatives CO. and 
F but would fall or pull over trees into streams, whch would cause temporary pulses of 


approximately 1 0 cubic yard of sedenent/year over 10 years from disturbance to the 
stream Channel bed and banks. 


Barriers’ Attlernative E would have effects on fish-berner culverts and make addmona! 
habtat available sinila: to all achon afternatrves (See Afternatrve B issue 7) 


Key Pomwrs 


¢ Stable in-stream structure would be created on 199.5 miles of 
1*-2™-order streams, and 5.6 miles of 3°-5"-order streams in 10 


years 


95% of riparian forests would develop sufficient density of 
very large ( dbh) conifers in 100 years. 


¢ Existing road-related sedimentation would be reduced to 74.0 
cubic yards/year. Restoration actions and associated road 
construction would cause a total of 10.8 cubic yards of sediment/ 


year 


¢ Removal of 10 barrier culverts would open 7.0 miles of new coho 
saimon habitat. 
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How would restoration activities affect the presence and spread of 
noxious weeds? 


Ahernative E would resull in some disturbance to both solls and existing vegetation from 
forest management and aquatic restoration activities im stands 60 yeers old which could 
potentially result in further establishment and spread of noxious weeds im treated stands 
wittwn the planning area. 


The decommissioning of 45 miles of road would reduce the vectors for the introduction, 
establishment, and spread of noxious weeds within the planning area. but would 

be partially offset by the construction of 15.0 miles of new road, the most new road 
construction of any allernative. However, new road construction would be temporary and 
would provide vectors for the spread of noxious weeds only until the ternporary roads are 
Gecomrmssioned. 


Effects on noxious weeds on roads that are not decommissioned would be the same as 
in Atternatrvve A 


Key Points 


. re maemo nheapehen nag bre meg 
construction of 15.0 miles of new roads, but would reduce noxious 
weed establishment and spread. 


What would be the economic effects of restoration activities? 


Under Alternative E. 9.700 acres would be treated with non-commercial silvicultural 
treatments, which would generate approximately 320 months of contract work over 

the entire 10-year span of the proposed pian. There would be 100 months of work for 
sivicutural treatments for each of the first three years of implementation, 130 months of 
work for each of the second three years, and 90 months of work for each of the final four 


years 


Decommissioning 45 ™es of road would generate 16 months of contract work, the same 
as in Aternative 0 


Replacing 10 culverts w= generate 11 months of contract work, the sare as in all 
acvon allernatrves 


Falling and pulling npanan trees for in-stream structure would generate 35 months of 
contract work (23 months for falling 160 trees per mile over 77 miles. and 12 months for 
pulling and yarding 2 trees per mile over 77 miles) 


There woukd be appromimatety 3.900 acres of commercial thinning timber sales within the 
10-year penod, which would generate $20 2 milton in revenues 


Key Points 


* 3684 months of contract work over 10 years. 


* $20.2 million of revenue over 10 years. 


Chagacr 4 — Abermattve E 
ISSUE 10: What are the costs of restoration? 


For the 10-year span of the proposed pian. sivicuitural treatments in Aftlernative E 
would incur approximatety $2.23 million in contract costs and $9.7 million in BLM staff 
costs (220 work months per year, or $970.000 per year, much of which woukd be the 
preparation of thinning trnber sales) 


Road Gecommssioning Costs would be the sarne as mn Allernatwe D Culvert 
replacement costs would be the same as in al action allernatrves (see Aftlernative B) in- 
stream restoration would incur $190,000 in contract costs and $75,000 in BLM staff costs. 


—— 


Key Pots 
* $3.9 million in contracts over 10 years. 
* $10.6 million in BLM staff costs over 10 years. 
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ALTERNATIVE F 


MULTI-ENTRY AND MULTI-TRAJECTORY THINNING 


Alternative F is designed to accomplish restoration using multiple thinning of stands to maintain stand 
would be constructed on larger streams, and some structures would be cabled for stability. Alternative F 
would decommission eroding roads and roads in late-successional forest and wouk! construct new roads 


as needed. 


ISSUE 1: 


ad 


How would road decommissioning and road mariagement actions 
alter public access to BLM-managed lands? 


Alternative F is similar to Alternative C in terms of the miles of road that would be 
decommissioned. Under the multiple commercial thinning scenario of Alternative 
F, a permanent road network would be necessary, limiting opportunities for road 


Key Points 
* 24 miles (14%) of road on BLM-managed land would be 
decommissioned. 


How much new road construction would be needed to implement 
restoration actions? 


Under Alternative F, most or all of the new road construction would be temporary 

construction; the new roads would be decommissioned and blocked following the 

rere ag nner alge ney be penne ve Even though many roads would need to be reused for 
new road construction would be decommissioned between stand entries. 

mls posettta, but unjikely, that a partion of the new soad constructiog would neod ta be - 


rad Cr with gipvel pr Paved suniace. -Although thew would.oe no. 
streafn temporary crossings would be likely to occur, but would be 
single-season use only. 


No road construction would be needed to treat the very young (<24 year old) stands, because 
the existing road system would provide adequate access for pre-commercial thinning. 


Under Alternative F, there would be approximately 3,055 acres of 25-40 year oid 
stands treated. For each treatment unit (averaging 25 acres per unit), 50’ of temporary 
spurs would be constructed (the same assumption as described under Alternative 

D). Therefore, approximately 6,100’ of new road would be constructed to implement 
restoration actions in the 25-40 year age classes. 


in addition, there are approximately 1,350 acres in the 41-80-year-old stands treated 
under Alternative F. For these stands, 40.2’ of new road would be constructed per 
acre that would harvested (the same assumption as described under Alternative C). 
Therefore, approximately 52,270’ of new road would be constructed to implement 
restoration actions in the 41-60 year age classes. 


in total, under Alternative F, there would be approximately 11.5 miles of new road 
constructed in order to implement silvicultural restoration actions. 


Key Points 
* 11.5 miles of new temporary road would be constructed. 


15! 
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Note: Alternative F is identical to Map 3: Alternative C 
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ISSUE 3: What level of risk to existing late-successional forest would result 
from restoration activities? 


+ eo he) 
Trrert 
= 
—»~ 


me = v 
£a3 2 
PES St 


12 fuel levels (and a shorter subsequent time in Mode! 10). The thinning in Afternative 

F would only slightly reduce the future acreage in Mode! 10, compared to Alternative A. 
but repeated thinning would shorten the time that a large acreage would be in Mode’ 10. 
a ee ee 
Aorc. 


feed cgge Cede amnesia dire dppf pedeeny -resmaneny elerepns g 26 ‘a 
Alternative F 1,900 acres of young stands would 
San ike chonutes wt o tous approximately 1,900-11,600 trees killed by bark 
eaten, Teds eclatuechy tow tonathy of eemeaity crapeatmnataty 4-6 T9¥0 wands hae tite 
effect of stand structure, but would contribute to snag and coarse woody debris levels. 
Some additional bark beetie mortality would occur if and coarse woody debris are 
Created at the time of thinning, similar to Alternative C. if snag and coarse woody debris 
Creation is delayed, any additional effect may be moderated by adaptive 
tree mortality caused by bark beetles following thinning may obviate the need snag 
and coarse woody debris creation, similar to Attlernatives B, D, and E. If a natural 
disturbance, such as a severe windstorm, were to occur. bark beetles would likely cause 
additional tree mortality, However, the thinning in Alternative F would create stands that 
would be relatively stable, which would reduce the likelihood of extensive blowdown (see 
Issue 4) 


At the landscape scale, bark beetle populations would be slightly lower than Alternative 
B, and there would be a slightly lower risk of bark beetle attack on large trees in late- 
successional stands near thinned, young stands. Otherwise, effects of Alternative F on 
bark beetie populations would be similar to Alternative B. 


Key Points 


¢ Thinned stands would move into a low-risk fuel model, but the large 
acreage of unthinned stands would pose a risk of severe fire 

¢ Bark beeties would Cause some individual tree mortality, but 
would not pose a ch byte pede te A 
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Chapter 4 — Alternative F 


How would thinning affect development of late-successional fores? 
structural characteristics? 


Under Alternative F, approximately 6,300 acres of the 13,800 acres of young stands would 
receive no treatment and would continue on thei existing Gevelopmental pathway (see 
Graph 34). These untreated stands would develop as described under Allernative A. 


s 

: 

z 
PEREEEE 


thinning beyond the 9 ve a heed =) 
10-year span of the 0-10 11-20 21-30 31-40 41-50 51-40 61-70 71-80 


proposed plan, and op 


acres would be Graph 34. 


Within the 100-year analysis period, approximately 1,000 acres of stands currently 

80 years old would develop late-successiona! structure. Alternative F would have 
limited effectiveness at speeding the development of late-successional structure The 
* fepeated thinning from below would maintain or increase the vigor of the residual trees. 
nceoasing the mean Gaeterand canopies bd! tre residual trees within the stand (see 
Figure 45). However, the growth of the shade-tolerant understory would be inhibited by 


plan. Alternative F Figure 45. Receates inning  Alemnatve F would mantan cana, 
Ore 8nd produce Bathe stands 
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would employ relatrvely light thinning prescriptions (see Table 7), designed to maintain 
40% Canopy Cover and thereby reduce any short-term impacts to northern spotted ow! 
Gispersal habia (see issue 6). Most of the cut trees would be removed, which would 
mitigate fuel loadings and bark beetle impacts. Thinning would mcrease individual 
tree growth rates and thereby increase stand mean tree Giameters. These thinning 
prescriptions would reduce the range of tree diameters Dy thinning from below, which 
would preferentially cut the smaiier trees, similar to ANernatives B and C. 


Development of understory shade-tolerant conifers would be inhibited by the high 
overstory densities necessary to maintain 40% canopy Closure. in most prescriptions, 
stands would eventually become strongly two-tiered, with a moderately dense Douglas-fir 
overstory high above a slow-growing understory of shade-tolerant conifers. in contrast 
to Alternative C (and stands >30 years old in Alternative 8), where reciosure of the 
stand would Cause mortality of the shade-tolerant understory, the .cpeated thinning in 
Alternative F would allow continued survival of understory trees. Stands would likely 
have a relatively static structure at the end of the 100-year analytical period, similar 
to many of the moderately dense mature stands in the planning area. Some natural 
disturbance would be needed to remove enough of the overstory Douglas-fir trees to 
accelerate growth of the shade-tolerant understory. I is reasonably foreseeable that 
patch cuts may be included in subsequent thinning beyond the 10-year span of the 
proposed plan. Patch cuts would reduce overstory density sufficiently to accelerate 
understory growth in the immediate location of the patch cuts, which would improve 
the overall development of shade-tolerant understories and spread the range of tree 
Giameters 


Stands <21 years of age would be pre-commercially thinned to 135-250 TPA. Trees 2°-6" 
Gbh would be cut. Al the end of the 100-year analytical period, these stands would have 
75-110 TPA, of which 40-50 would be overstory Douglas-fir, with relative densities of 42- 
53, just below the point at which density-dependent mortality would occur (see Graphs 35 
and 36). Overstory trees would have moderate crowns, and canopy cover would be high 
: Ould be stable (Lonmander and Helles 1967;‘Wilson and Ofiver 2000) (See Graph.77). 


Stands 21-40 years of age would be thinned with a variety of treatments: the younger 
stands in the age class would be pre-commercially thinned to 105-250 TPA. The older 
stands in the age 
Class would be 
Commercially Gunned Trees Per Acre 
from below to 60- 
35 TPA. Trees 
4°-18" dbh would 

be cut. Thinning of 
these stands would 
sometimes include 
removal of cut trees, 
depending upon the 
size of trees cul and 
whether removal 
would be necessary 
to reduce fuel and 
bark beetle risk 

At the end of the 
100-year analytical 
period, these stands 
would have 65-100 Graph 35 
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to reduce fuel and bark beetle risk. Al the end of the 100-year analytical period, these 
stands would have 70-100 TPA, of which 35-45 would be Douglas-fir overstory trees, with 
relative densities of 45-58, just at or below the point at which density-dependent mortality 
would occur (see Graphs 35 and 36). These stands would develop height: diameter ratios 
between 60-70, which would yeneraily be stable, but the older stands would develop 
height-diameter ratios between 65-70, which may be less stable (Lon nander and Helles 
1987; Wilson and Oliver 2000) (see Graph 37). 
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a 
Table 7. - Stand Treatment and Results Summary - Alternative F 


STAND AGE 
STAND TREATMENT AND RESULTS 
21 21-40 51-80 
Thinning prescription 2 135-250 105-250 
(during 10-year spanot = *™ 60-135 ow 
proposed pian) 
TPA 75-110 65-100 70-100 
Resulting Stand 
Characteristics 
(end of 100-year RO 42-53 45-55 45-58 
analysis period) 
#:D 60-65 60-65 60-70 


“Uplands and 100-toot npanan areas would recerve same treatments 
ee 


in summary, Alternative F would treat a moderate portion of the young stands in the 

of late-successiona! forest structure. The thinning prescriptions would create stable 
stands of trees with a moderaiely large-diameter Douglas-fir overstory, high above a 
small, slow-growing understory, with considerable separation between overstory and 
understory canopies (although future patch cuts may accelerate understory growth in 
patches). Despite the variety of thinning prescriptions, most stands would develop similar 
structure, particularly with regard to understory development (see Table 7 and Figures 
48 to 55). The thinning in Alternative F would prevent the extensive density-dependent 
moOrtality and stand stagnation that would occur in Alternative A. However, cretion’ ot 
late-successiona! structure in these stands would require some natura! disturLance or 
additional thinning to reduce overstory density and thereby increase understory growth. 


Key Points 


* 6,100 (44%) of stands 80 years old would be treated over 10 
years. 


* 1,000 acres would develop late-successiona! structure. 


¢ Thinning would have limited effectiveness in creating 
successional structure, but stands would be stabie. 


late- 


Chapter 4 — Alsernative F 


OF «200 OFF 6 20 en 


~ ee 


Figure 46. Thunning of the 3-year ond Type Stand 
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Figure 48 

Untreated stands would develop a high-density. 
uniform condition, with no understory of shade- 
tolerant conifers. 


Figure 49 

Treatment | (1st thin-102 TPA; 2nd thin-70 TPA; 
3rd thin-45 TPA) would create a moderate-density 
overstory of Douglas-fir, with small, slow-growing 
shade -tolerant conifers. 


. Figureyo. 
. Treatment 2 {1s thin-102 TPAS 2nd thin 50 TPA; 
3nd thin-45 TPA) would create a moderate-density 
overstory of Douglas-fir, with small, slow-growing 


shade-tolerant conifers. 


Figure 51 
Treatment 3 (1st thin-110 TPA; 2nd thin-85 TPA; 


3rd thin-45 TPA) would create a moderate-density 
overstory of Douglas-fir, with small, slow-growing 
shade-tolerant conifers. (Note that the few. larger 
shade-tolerant conifers are part of the original 
cohort) 
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Figure $2 
Treatment 4 (1 st thin-1 10 TPA: 2nd thin-GO TPA; 


3rd thin-45 TPA) would create a moderate -density 
overstory of Douglas-fir, with small slow-growing 
shade tolerant conifers. 


Figure 53 
Treatment 5 (1 st thin-70 TPA: 2nd thin-SO TPA) 


would create a moderate -denuty oversiory of 
Douglas-fir, with small, slow-growing shade. 
tolerant conifers. 


Figure 54 
Treatment 6 (1st thin-80 TPA, 2nd thin-65 TPA. 


3rd thin-45 TPA) would create a moderate-density 
overstory of Douglas-fir, with small. slow-growing 
shade-tolerant conifers. (Note that the few. larger 
shade -tolerant conifers are part of the original 
cohort) 


Figure 55 

Treatment 7 (1st thin-100 TPA; 2nd thin-60 TPA) 
would create a moderate -density overstory of 
Douglas-fir, with small. slow-growing shade. 
tolerant conifers. (Note that the few. larger shade. 
tolerant conifers are part of the original cohort) 
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What are the effects of restoration activities on marbied murreiet 
habitat? 


Aftiernatve F would ffun stands <80 years old, bul would avoid adverse effects lo marbled 
murretets Dy evaluated stands 51-80 years old prior to funrung to determune f stands are 
potential habitat for marbled murreiets. Stands that are potential habitat would be thinned 
omy @ surveys find the stands to be unocoupied by ma*bied murreiets. 


Under Alternate F. stands would develop trees 232° dbh a! approximately the sarne 
rate as  Aternatrvve A However, Atternative F would speed the development of large 
branches in 5O years. 5.200 acres would have at least one tree per acre with at inact 
one branch 5° in clarneter. five times the ammount in Afternative A in Allernatrve F. nearty 
all of the stands Currently <80 years old would have al leas! one tree per acre with at leas! 
one branch 5° in diameter within the100-year analysis period (13,600 acres or 98%) The 
masarmum branch size in Alternative F would be larger than im Alternative A for all age 
Classes. depending on the treatment prescriptions (1/2° - 1” larger at the end of the 100- 
year analysis penod) 


Under Alternative F, 200 acres (1% of stands currently 80 years old) would actneve 
target habitat conditions within the 100-year analysis period Very few stands would 


develop a wide enough range of tree diameters under Attlernative F to meet the criteria for 
target habitat conditions. 


Key Powrs 


*¢ All stands would have trees 32° dbh, and almost all would develop 
branches 5° and larger within 100 years. 


¢ 200 acres of young stands would achieve target habitat conditions 


within 100 


; o e ~~: - 
What are the effects of restoration activities on northern spotted ow! 
habitat? 


Development of dispersal habitat under Alternative F would be largely indistinguishabile 
trom Alternative A All thinning prescriptions in Alternative F would maintain dispersal 
habitat, because thinned stands would retain more than 40% canopy closure Although 
thinrwng might temporarily decrease habitat quality (see Anthony et al 2001, which 
found that owls avoided recently thinned stands within thee home range), the thinned 
stands would continue to meet the definition of dispersal habitat Because Aflernative 
F would thin stands repeatediy, current ow! pairs right be adversely affected if they 
avoid recently thinned stands, even though thinned stands would continue to meet the 
Gefinition of dispersal habitat However @ is uncertain whether owls would always avoid 
recently ttunned stands or how long owls would avoid recently thinned stands Under 
Atternative F most of the stands currently <80 years old (13,600 or 98%) would become 
Geapersal habtat 1 35 years. and all stands would become diapersa! habitat in 40 years 
Alternative F may afiect critical habitat by degrading existing dispersal habitat, bul would 
not downgrade (ie. altering the stand conditions below the threshold conditions for 
Grapersa! habiat) any existing dispersal habtat 
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Under Atternatve F. 3.800 acres (28% of stands currently <B0 years old) would become 
Sutable nabial by the end of Ihe 100-year analyses penod A small acreage - | 000 
acres (7%) — would actweve target hablal conditions by fhe end of the 100-year analyss 


penod 


Key Ports 


¢ All young stands would develop into dispersal habitat similar to 
Alternative A. 


* 3,800 acres would develop into suitable habeat within 100 years. 


* 1,000 acres would achieve target habital conditions within 100 
years 


ISSUE 7: What are the effects of restoration activities on coho salmon habitat? 


in-etream structure. Alternative F would have effects on in-stream structure sirndlar 

to Atternative C, except that Alternative F would not tall or pull over trees in addition to 
constructed structures. Allernative F would create stable structures and meet the ODF W 
mpanan habitat benchmark on 3.8 miles of 3°-5”-order strearns, bul would nol create 
woody debris on other streams (see Figure 56) 


56. Alou Atematve ! wkd nate © sean sh chres © age streann ( ena wy mate 
woh etre © ema! ef earns 
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Riparian stands: Alternative F would thin 1,500 acres (44%) of riparian areas (<100 
taet from streams) over the10-year span of the proposed pian, and a total of 1,900 acros 
(55%) of nparian areas including probable treatments beyond 10 years. Allernative 

F would have effects on the development of riparian trees big enough to provide key 
pieces of woody Gebris (224" dbh) similar to all alternatives (See Alternative A, issue 
7). However, it would take considerably longer to develop very large trees that would 
provide more stable key pieces of woody debris (232" dbh): at the end of the 100-year 
analysis period, approximately 2,700 acres out of 3,400 riparian acres (80%) would 
have developed sufficient density of trees 232" dbh. Alternative F is slowe’ *han all other 
alternatives except Alternatives A and C to develop sufficient density of these ierger 
trees, primarily because it treats fewer riparian acres than all other aliernative= except 
Alternatives A and C. 


Sedimentation: Alternative F would have effects on sedimentation from existing roads, 
road decommissioning, and culvert replacement and remov#i s:nilar to Alternative B. 


Alternative F includes approximately 11.5 miles of new road construction, which would be 
decommissioned after a single logging season. The new road construction may include 
approximately 6 temporary stream crossings over the 10-year span of the proposed pian, 
which would cause temporary pulses of approximately 0.6 cubic yards of sediment/year 
of sedimentation over 10 years from culvert placement and removal. 


Construction of in-stream structures in Alternative F would have effects similar to 
Alternative C. 


Barriers: Alternative F would have effects on fish-barrier culverts and make additional! 
habitat available similar to all action alternatives (See Alternative B, issue 7). 


Key Points 


¢ Stable in-stream structure would be created on 0 miles 1*-2”- 
order streams, and 3.8 miles of 3°-5"-order streams in 10 years. 


¢ 860% of forests would develop sufficient density of 
very large ( dbh) conifers in 100 years. 


. pa cha ee meape:selenpene fade ner oan 
cubic yards/year. Restoration actions and associated road 
construction would cause a total of 10.6 cubic yards of sediment/ 


year. 


* Removal of 10 barrier culverts would open 7.0 miles of new coho 
salmon habitat. 


How would restoration activities affect the presence and spread of 
noxious weeds? 


Alternative © would result in some disturbance to both soils and existing vegetation from 
forest management and aquatic restoration activities in stands <80 years old, which could 
potentially result in further establishment and spread of noxious weeds in treated stands 
within the planning area. 
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The decommissioning of 24 miles of road would reduce the vectors for the introduction, 
establishment, and spread of noxious weeds w (wn the clenning area, but would be 
partially offset by the construction of 11.5 miles of new road. However, new road 
construction would be temporary and would provide vectors for the spread of noxious 
weeds only until the temporary roads are Gecommissioned. 


in Alternative A. 


Key Points 


¢ Decommissioning 24 miles of road would be partially offset by 
construction of 11.5 miles of new roads and would only slightly 
reduce noxious weed establishment and spread. 


What would be the economic effects of restoration activities? 


Under Alternative F, 6,100 acres would be treated with non-commercial silvicultural 
treatments, which would genorate 350 months of contract work over the 10-year span 

of the proposed plan. There would be 20 months of work for silvicultural treatments for 
each of the first three years of implementation, 50 months of work for each of the second 
three years, and 35 months of work for each of the final four years. 


Decommissioning 24 miles of road would generate 10 months of contract work, the same 
as in Ahternative C. 


Replacing 10 culverts would generate 11 months of contract work, the same as in ail 
action alternatives. 


in-stream restoration would generate 12 months of contract work, the same as in 
Alternatives C and D. 


There would be approximately 3,400 acres of commercial thinning timber sales within 
the 10-year period, which would generate $12.7 million in revenues. Alternative F would 
have opportunities for revenue for commercial thinning beyond the 10-year span of the 
proposed pian. 


Key Points 


* 283 months of contract work over 10 years. 


¢ $12.7 million of revenue over 10 years. 


Chapter 4 — Environmental Consequences 
ISSUE 10: What are the costs of restoration? 


For the 10-year span of the proposed pian, silvicultural treatments in Alternative F would 
incur $486,000 in contract costs and $4.5 million in BLM staff costs (100 work months per 
year, much of which would be the preparation of thinning timber sales). 


Road decommissioning costs would be the same as in Alternative C. Culvert 
replacement costs would be the same as in all actio allernatives (see Alternative B). In- 
stream restoration would incur $80,000 in contract costs and $40,000 in BLM staff costs. 


Key Points 


¢ $1.7 million in contracts over 10 years. 
¢ $5.2 million in BLM staff costs over 10 years. 
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COMPARISON OF THE IMPACTS OF THE 
ALTERNATIVES 


This section compares the key points from the above analysis that relate to the three 
goals described in the purpose of the action. 


Protect and enhance late-successional and old-growth forest 
ecosystems 


Alternative A (No Action) would pose a high risk of catastrophic fire, because almost ail 
stands currently <60 years old would go through a prolonged period of stand stagnation. 
Each of the action alternatives would pose a lower risk of catastrophic fire, roughly in 
proportion to how many acres would be thinned. Uniike attainment of late-successional 
Structure (see below), the future fire risk appears to depend on whether stands are 
thinned, rather than how they are thinned. 


Douglas-fir bark beetie infestations would be unlikely to cause widespread or catastrophic 
Gamage to existing late-successiona! stands under any of the alternatives, although 
there would likely be some individual tree mortality in both existing late-successional 
stands and stands currently <80 years old under all of the action alternatives, particularly 
alternatives B, D, and E. 


Foster the development of late-successional forest structure and 
composition in plantations and young forests 


The alternatives vary widely in how well they would speed the development of late- 
successional forest structure, and Alternatives E and D would be considerably more 
effective than the other alternatives (see Graph 38). Figures 57 to 62 illustrate that the 
alternatives would result in very different stand structures, with particular difference in 
the development of shade-tolerant conifer understories. (Note that Alternatives D and F 
would apply multiple treatments in the illustrated age-ciass; the full range of treatments is 
shown in Figures 33 to 38 and Figures 48 to 55, respectively). 


Late-successional Structure 


acres 


"| oy in murrelet suitable 
PP PPP Pai gg | 301042). However 


Graph 38. term development 
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Figure 57 
Under Alternative A (No Action), the stand would have a 
high-density, uniform condition with no understory of shade- ) 
tolerant conifers. | . i] 
PS a 
Figure 58 


Under Alternative B, the stand would have a moderately 
open overstory with moderate development of shade-tolerant 
conifers. 


Figure 59 
Under Alternative C, the stand would have a moderately 

dense, uniform overstory with no understory of shade-tolerant 
conifers. 
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Figure 60 

Under Alternative D, the stand would have a moderately 
open overstory with good development of shade -tolerant 
conifers in the understory (see Figures 33 to 38 for the full 
range of treatments ). 


Figure 61 

Under Alternative E, the stand would have an open 
overstory with abundant large shade-tolerant conifers, and 
scattered smaller shade-tolerant conifers. 


Figure 62 

Under Alternative F, the stand would have a moderatel, 
dense, uniform overstory with small slow-growing shade. 
tolerant conifers in the understory (see Figures 49 to SS for 
the full range of treatments) 


Chapter 4 — 


174 


Environmental Consequences 


structure (see Graph 38) and the short-term development of spotted ow! dispersal 
habitat (see Graph 39). Alternative E. which would be the most effective al speeding the 
development of late-successional structure, would provide the leas! spotted ow! dispersal! 
habitat in the shori-term and even temporarily reduce ft from the current amount. 
Ahternatives A.C. and F. which would maximize the development of dispersal habitat. 
would be largely inefiectrve at speeding the development of late-successional structure. 
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Reconnect streams and reconnect stream channels to their 
riparian zones and upsiope areas 
The action allernatives would have generally sinilar effects on coho salmon habitat in 


most respects, bu! Aternative A (No Action) would be sharply different from each of the 
action ahernatives (see Table 6) 


All action alternatives would create additional woody debris in streams, though Alternative 
D would create stable structure on the most stream miles. Atlernative B would be 
ineflective in creating stable structure in larger streams. and Alternative F would not add 
Gebris to smaiier streams 


Riparian stands would develop very large conifers roughly in proportion to the amount of 
the nparian area than would be thinned. but the difference armnong alternatives is much 
less distinct than for the attainment of late-successiona!l structure in upland stands. 


Alternative A (No Action) would continue to produce the most chronic sedimentation to 
streams and would pose a high nsk of catastrophic sedimentation from culvert failures 
(see Graph 43). All of the action alternatives would result in an overall reduction 
sedimentation to a sinilar extent, despite Oiflerences in the design features reiated to in- 
stream restoration, road Construction, and road decomrmssioning (see Graph 44) 


All of the action alternatives would remove fish-barner culverts and open additional! 
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Table 8. Summary of effects on coho salmon habitat 


A 8 c 0 Ee F 
Stable structure created on 1*-2™*-order 0 105.7 39 9895 1995 0 
streams (miles) 
Stable structure created on 3*-5”-order streams 0 0 38 82 58 38 
(miles) 
Riparian stands with very large conifers (13 2500 2900 2500 3.100 3300 2.700 
TPA 232" dbh) at the end of 100-year analysis 
period (acres) 
Total chronic sedimentation (cubic yards/year) 00CiC«ia iC 468 846 
(including all restoration actions. but exciuding 
episodic delivery) 
Additional fish habitat (stream mites) 0 70 70 79 7 70 
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Chapuct S — Consulate and ( eordima cn 


in July 2000, we Gustributed preliminary information on LSR 267 restoration at local 
community functions. Al the sare trne, we also maiied tus information to over 200 
persons oF groups known to have imierest im the local area The purpose was to wvtiate 
issue Wertiicalc+ and to open public dialogue regarding the proposed restoration pian. 
Durning 2001. BLM sokotted public participation through a senes of pubic meetings and 


hetd nos 
February 28. 2001 Putec Meeting, Eugene BLM Office. Eugene, OR 
March 23, 2001 Pubic Meeting. Lorane Grange Lorane. OR 
Apri 19, 2001 Presertation. Coast Provincial Advisory Council 
May 19, 2001 Field Trp, Seusiaw River area 
May 31, 2001 Fieid Trip, Pertuns Creek area 
June 14, 2001 Fieid Trp, Swing Log Creek area 
July 12. 2001 Field Trip, Haght Creek area 
Jty 21, 2001 Fiekd Tip, Creat Road area 
September 13, 2001 Pubic Meeting, Eugene BLM Office 
October 25, 3001 Presemation. Coast Provincia! Advisory Counc 


Novernber 15. 2001 Fietd Trip. Monte Carto Test Plots 
March 12, 2002 Presentation ONRC Acton Team 


in addition, BLM recerved sa letiers or e-mails in which the authors expressed concerns 
or made suggestions related to \SR restoration BLM issued tour newsletters about | SA 
restoration and this proposed plan announcing held trips oF pubhc meetings addressing 
Questions from the public. and describing pretirninary issues and alternatives 


BLM published a Notice of Intent to prepare an EIS in the Federal Register on October 
9, 2002. beginning the formal scoping period The Notice of intent requested comments 
on the scope of the analysis for tts proposed plan BLM mailed a lefier and a copy of 
the Notice of intent to each person and group on the LSA 267 mailing let The letter 
explained thal comments received prior to the formal scoping penod would be used m 
Coryunction with those recerved during formal scoping and ournmentors did not need 
to restate thew concerns Guring formal scaping to have them considered in the EIS 

in response to the Notice of Intent, BLM recetved one letter trom the Oregon Natural 
Resources Council (ONRC) Thew comments were not specific to ttvs EIS and did not 
substantively add to previous Comments recerved trom ONRC during informal scaping 
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During field trips and public meetings, or through written correspondence, BLM received 
many Comments on the scope of the environmen’. analysis, possible aliernatives, and 

issues for consideration. These comments, and how this draft EIS responds to them, are 
summarized below: 


Commercial Timber Harvest 

Several commentors expressed concern that BLM should not use commercial 
timber harvest to achieve restoration projects. Commentors felt that “logging 
incentives” should be removed from restoration activities. Other commentors were 
concerned that a commercially viable product would be forgone unnecessarily. 
The range of alternatives in this draft EIS responds to these concerns. Alternative 
B would conduct restoration without commercial removal of cut trees, and other 
alternatives would have different levels of commercial timber harvest. 


Risk of Fire and Bark Beetle Infestation 

Commento’s were concerned that leaving cut trees in thinned stands would 
increase the risk of fire and insect infestations. issue 3 explicitly addresses this 
concern; it compares the risk of fire and insect infestation among ail alternatives. 


Short-term impacts vs. Long-term Benefits 

Many comn.entors felt BLM should address the trade-offs between short-term 
effects and long-term benefits to critical resources. Issues 6 and 7 address this 
concern. issue 6 considers the effects of the allernatives on existing levels of 
northern spotted ow! dispersal habitat and anticipated development of suitable ow! 
habitat and target habitat conditions. Similarly for aquatic habitat, issue 7 compares 
the short-term effects of restoration activities on sedimentation compared to long- 
term benefits to coho salmon habitat. 


Need for New Roads 

Several commentors stated that BLM should not construct any more roads. 
Others were concerned about the effects of road closures on public access. 
would have different levels of new road Construction, ranging from none 
(Alternatives A and B) to 15 miles (Alternative E). The alternatives would also 
Gecommission different lengths of existing road. issue | addresses effects to road 
decommissioning and public access; issue 2 addresses new road construction. 


Multiple Silvicultural Trajectories 

A number of commentors expressed the opinion that there were many pathways 
for the development of late-successiona! forest structure, and that BLM should take 
this into account in developing a restoration program. The range of alternatives 
presented in this draft EIS compare a variety of different silvicultural trajectories. 
Onty one alternative - Alternative A (No Action) — represents a single trajectory. 


Maintaining Management Options 


Commentors suggested that an alternative be considered that maintains future 
management options, in part to preserve opportunites for adaptive management. 
All alternatives ‘save a substantial amount of forest untreated. |i future 
management were to focus on different goals, a substantial land base would remain 
availiable under all alternatives 
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Chapter 5 — Consultanon and Coordinanon 
Restore Natural Processes and Let the Disturbances 
Happen 


One commentor suggested that BLM restore natural processes and let natural 
disturbances occur. To some extent, Alternatives A and E address this comment. 
Alternative A (No Action) would do no active management of stands and streams 
and let current Conditions continue. Alternative E would attempt to restore stand 
Gensities to within the natural range of variability as quickly as possible. However, 
an alternative that would do no active management and wouid let all disturbances 
happen (e., without wildfire suppression or salvage), is addressed in Chapter 2, as 
an alternative considered, bul not analyzed in detail. 


CONSULTATION 


BLM will consult under the Endangered Species Act with the Fish and Wildlife Service 
and NOAA Fisheries (National Marine Fishenes Service). BLM will likely initiate 
consultation following review of public comments on this draft EIS. Consultation will be 
completed prior to a Record of Decision on this proposed pian. 


The EIS Core Tear ; .' with a group of federal sientists on April 9, 2002, to evaluate 
potential analysis parameters. This meeting was limited to a discussion of analytical 
techniques and did not include recommendations about management direction or seek 
consensus advice. Those present included: 


Eric Forsman Wiidiife Biologist, USDA Forest Service, Pacific Northwest 
Research Station 

Bob Gresswell Fisheries Biologist, U.S. Geological Survey, Forest and 
Rangeland Ecosystem Science Center 

Nathan Poage Post-doctoral Research Associate, U.S. Geological Survey, 


Forest and Rangeland Ecosystem Science Center 


Christian Torgersen Fisheries Biologist, U.S. Geological Survey, Forest and 
Rangeland Ecosystem Science Center. 


The team later consulted further with Eric Forsman and Joe Lint in September 2002 
about northern spotted ow! dispersal habitat in the planning area. 


The EIS Core Team consulted with Bruce Hostetier, a Forest Service entomologist at 
the Westside insect & Disease Service Cénter, on the effects of the alternatives on 
Douglas-fir bark beeties. The Westside insect & Disease Service Center provides 
technical assistance to federal agencies responsible for forested lands in the Pacific 
Northwest. For more information on the Westside insect & Disease Service Center, 
see Nttp.//www.ts fed.us/r6/nr/Tid/stattweb/whowhal shim, The EIS Core Team met with 
Bruce Hostetler and Darrell Ross of Oregon State University on May 23, 2002 to evaluate 
was limited to a discussion of environmental effects of management actions and did 
not include recommendations about management direction or seek Consensus advice. 
The EIS Core Team aiso met with Bruce Hostetier on September 19, 2002 for further 
evaluation of Douglas-fir bark beetle risk associated with coarse woody debris creation. 
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AVAILABILITY AND Dist7IBUTION OF THE Drart EIS 


The draft EIS will be avaiiebie on the internet at : <hup, wwwedo.or bim gov jsr> 
in addition, this draft EIS has been sent to the following agencies, organizations, and 


Contederated Tribes of Grand Ronde 


EPA Region 10- Seattle WA 
Office of the Governor Attn: Natura! Resource Staff 
Association of O and C Counties 
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List OF PREPARERS 


The following team was primarily responsible for preparing this EIS: 
EIS Core Team 
Kann Baits Soll Scientist, BLM, 2 years; 


geomorphology and soils 
Role water Quality, sedimentation 
Kathy Barry Wildlife Biologist, U.S. Fish and Wildlife Service, 22 
Alison Center Wildiite Biologist, BLM, 13 
Cabo 758. Zag Sao 
endangered species biology 
Role 
er 1) 
Education: 8S, Resource Management: 
MA, cea be noheg mena AH 
Expertise: outdoor recreation planning, landscape planning, 
Role team leader, public involvement, road systems 
Dave DeMoss Forester, BLM, 25 
Education: BS, , University of California, Berkeley 
Expertise: timber 
Role: silviculture, modeling 


Leo Poole BLM, 23 years 
Education: Panes tiene, eS 


Mark Stephen Forest Ecologist, BLM, 24 years 
Debra Wilson eens SE ee 


publishing | 
Role writer/editor, desktop publishing, road systems. 
The EIS Core Team received technical analysis from the following specialists: 


Darrell Ashcraft Fuels Technician, U.S. Forest Service 
Bruce Hostetler Entomologist, U.S. Forest Service, Westside insect & Disease 
Service Center. 185 
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Activity plan - a document thal describes management objectives, actions and projects 
to mmplement decisions of the RMP or other planning documents. Activity plans are 


uSually prepared for one of more resources in 8 specific area. 


Adaptive management - 2 continuing process of action-based planrwng, moniioning, 
researctwng, evaluating, and adjusting with the objective of improving implementation and 
actueving the goais of the selected allernatrve. 


Anadromous fish - fish thet are born and reared im freshwater, move to the ocean to 
grow and mature. and return to freshwater to reproduce. e.g coho salmon and steelhead 
trout. 


Basal area - the total cross-sectional area of all trees in a stand, measured outside the 
bark at Dreast height, usually expressed in square teuVacre or square meters/hectare 


Best Management Practices (BMP) - a sutte of techniques thal guide. or may 

be apphed to. management actions, to aid in actweving desired outcomes. Best 
neanagement practices are often developed in Conjunction with land use plans. but they 
are not considered a land use plan decision unless the land use pian species that they 
are mandatory. They may be updated or modified without a plan amendment # they are 
not mandatory. 


Canopy closure - the degree to which the canopy Diocks sunlight or obscures the sky 


Cleercut - a timber harvest in whch all or e*most all of the trees in a stand are removed 
in one Cutting. 


Coarse woody debris - a tree oF a portion of a tree that has fallen or been cul and left in 
the stand. 


Coefficient of variation . a statistical method of measuring the ammount of vanation in a 
group. Calculate) as the standard deviation/mean average 


Cohort - a group of trees of the sarne age wittwn a stand. 


Commercial thinning - the harvest of generally merchantable trees from a stand usually 
to encourage growth of the remainwng trees. 


Conformance - means that a proposed action shall be specifically provided for in the 
land use pian or, if not specifically mentioned, shall be clearly consistent with the goals. 
Objectives, or standards of the approved land use plan. 


Cooperating agency - assists the lead federal agency in developing an EA or EIS The 
Council on Environmental Quality regulations implementing NEPA define a cooperating 
agency as any agency thal has jurisdiction by law or special expertise for proposals 
covered by NEPA (40 CFR 1501 6) Any tribe or Federal, State. or loca! government 
jurisdiction with such qualifications can become a cooperating agency by agreement with 
the lead agency 


Council on Environmental Quality (CEQ) - an advisory council to the President 
established by the National Environmental Policy Act of 1969 CEO reviews ledera! 
programs for the effects on the environment, conducts environmental studies, and 
advises the President on environmental matters 


Critical habitat - (1) Specific ureas within the habitat ocouped by a species at the time 
it is listed under the Endangered Species Act where there are physical or biological 
features (|) essential to the conservation of the species and (ii) that may require special 


es 
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management considerations or protection. and (2) specific areas outside the habtal 
O-.Qupied by the species at the time f is listed upon the Getermination by the Secretary of 
the intenor that such areas are essential for the Conservation of the species. 


Crown - the upper part of a tree thal carnes the main system of branches and the folage 


Cumuitative effects - impacts on the enwronment resulting from the incremental effect 

of the action when added to effects of past. present, and reasonabty foreseeable future 
actions regardiess of the agency (ledera! or nontederal) or person undertaking such other 
actions Cumulative effects can result from indrviduailly minor, but collectrvety surnuilar, 
actions occurring over a penod of time. 


Decision Record - a document se erate from, bul associated with, an environmental 
assessment, that states the management decision on a proposed action resulting in a 
Finding of No Significant impact. 


Density-dependent mortality - a source of tree death that increases as the number of 
trees in a given area increases, whuch typically kills the smailier trees in a stand. eg. 
suppression by Competition for light. 


Density-independent mortality a source of tree death thal does not increase as the 
number of trees in a given area increases. eg . lightrung strikes 


Diameter st breast height (dbh) - the ciameter of a tree 4 5 feet above the ground on 
the uphill side of the tree 


Differentiation - the process by whch individual trees im a cohort develop Giflerent 
growth rates and canopy positions 


Oratt Envirc.; «mental impact Statement (DEIS) the draft statement of enwronmenta! 
etiects, wht 1s required for mayor federal actions under Section 102 of the National 
Environments! Policy Act. and released to the public and other agencies for comment and 
review 


Effects - effects. impacts. and consequences. a8 used in thus enwronmental mmpact 
statement, are synonymous Effects may be direct. indirec’ or Cumulative and may 

tall in one of these categones aesthetic, tstonc, culty: .conomic, social, health. or 
ecological (such as effects on natural resources and on the components, structures, and 
functioning of affected ecosystems) 


Endangered species - a species defined in accordance with the Endangered Species 
Act as being in danger of extinction throughout all or a significant portion of its range 


Endangered Species Act (ESA) - a federal law pa.sed in 1973 to conserve species 
of witdiile and plants determuned by the Director of the US Fish and Widiite Service or 
the National Marine Fishenes Service to be endangered or threatened with extinction in 
all of @ significant portion of as range Among other measures, ESA requires all federal 
agencies to conserve these species and consull with the US Fish and Wildiite Service 
or National Marine Fisheries Service on federal! actions that may affect these species or 
thew designated critice! habitct 


Environmental Assessment (EA) a systematic analysis of sfc spectic actrvities used 
to determine whether such activities would have a significant effect on the quality of 
the human environment, whether a forma! environmental impact statement is required. 
and also to aid agency compliance with the National Environmental Policy Act when no 
environmental impact staternent is necessary 
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Environmental impact Statement (EIS) . 2 statement of the erwrormmenta’ effects of 

@ proposed action and alternatives to « f is required for major federal actions under 
Section 102 of the National Enwronmental Policy Act (WEPA). and released to the public 
and other agencies for comment and review ft 6 a formal document that must follow the 
requirements of NEPA the CEO guidelines. and Grectives of the agency responsitile for 
the project proposal. 


Fire mane ~ement pian - a strategx pian thet defines a program to manage wildland 
and prescribed fires and documents the Fire Management Program in the approved land 
use plan The plan is supplemented by operational plans such as preparedness plans. 
preplanned Giapaich plans. prescribed fire plans. and prevention plans. 


Forest Ecosystem Management Assessment Team (FEMAT) an inieragency 
imtercsciplinary team of scentists. economists. and © © logists led by Dr Jack Ward 
Thomas and chartered in 1993 to review proposals fo: .anagement of federal forests 
wittun the range of the northern spotted ow! The tearn produced a report im July 1993 
assessing ten options im detail, whuch were used as a basis for developing the Northwest 
Forest Plan 


Fragmentation - a process of reducing size and connectivity of stands that compose a 
forest 


Mabitat - a place or enwironment where a plant or arwnal naturally or normally Ives and 
grows. 


Meight ciameter ratio - the ratio of tree height to tree diameter (dbh). whuch indicates the 
mecharucal stability of the tree 


interdisciplinary team (1D team) a group of indrviduals with varying arees of specilty 
assembled to solve a probiern or perfor: a task 


intermittent stream - a non-permanent flowing Oraimage feature Naving a definable 
Channel and evidence of annual scour of deposition 


wretrievable - applies to losses of production. harvest. or commitment of renewable 
natural resources For example, some or all of the trnber production fromm an area is 
wretnevably lost Guring the time an area is used as a winter sports site ff the use is 
changed. trnber production can be resummed The production lost is rretnevabie but the 
achon is not wreversibie 


wreversibie - « term that descrines the loss of future options Apphes primarily to the 
efiects. o7 use of nonrenewable resources. such as munerais or Cultural resources. or to 
those factors. such as so productivity that are renewatxe only over long penods of time 


teeue - a port. matter. or question of public discussion OF interest to be addressed or 
Geoied through the planning process 


Landing - a place on oF adjacent to the logging site where logs are asserntied for further 
tranaport 


Known site . hstorc and current location of a species reported by a creditie source. 
availiable to held offices. and that Goes not require additional epeces verification or 
survey to locate the species 


Land use allocation - commitment of a given area of land or a resource to one or more 
apeciic uses (such as Carnpgrounds or Wilderness) in the Northwest Forest Plan. one of 
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the seven allocations of Congressonarty Withdrawn Areas. Late- Suoessions! Reserves. 


Landscape - 4 heterogeneous land area wilh mieracting ecosysierns repeated © srtwiar 
form throughout | 


Late-successional forests - tores! stands consisting of trees. structural afributes. 
sUnDOrNg biological COMmnunines, and processes associated with old-growth and/or 
mature ‘rests Forest sera! stages that include mature and old-growth age classes Age 
is not necessarily a Gefirung Characteristic but has been used as a proxy oF indicator in 
some usages Mirwnurn ages are typically 80 to 130 years. more or less. depending on 
the site Quality, species. rate of stand development, an’ other factors 


Late-Successional Reserves (LSA) - a land use allocation under the Northwest Forest 
Pian with the otyective to protect and enhance conditions of late-successional and otd- 
growth forest ecosystems that serve as habitat tor late-successional and old-growth 
forest retated species, including the northe-n spotied owl. 


Late-Successional Reserve Assessment a systematic Managemen! assessment that 
Characterizes the conditions within an LSR (or group of LSAs) and establishes criteria tor 
treatments 


Management Recommendation an interagency document that addresses Now to 
manage known sites and that provide guidance to agency efforts in conserving Survey 
and Manage species 


Matrix - a land use allocation under the Northwest Forest Plan of the tedera! lands 
outside of reserves. withdrawn areas. Managed Late Successiona! Areas and Adaptive 


Management Areas 


Mature forest . a subset of late-successiona! forests Mature forests are Characterized by 
te onset of slowed height growth. crown expansion, heaver lrnds. gaps. some mortality 
in larger trees. and appearance of more shade-tolerant species OF additional Crown 
layers in Dougias-f forests west of the Cascade Mountains. thus stage typically beg /\s 
between 60 and 130 years. depending on site conditions and stand fstory 


Mid-seral stands § fores! stands thal are not yet late successional defined here as 
stands 51-60 years old 


Mitigation measures © Modifications of actions taken to (1) avord wnpacts by not 

taking @ Certain action or parts of an action. (2) mirwnize mnpacts by lniting the degree 
or magnitude of the action and its implementation. (3) rectify mnpacts by reparning. 
rehabiitating or restoring the affected environment. (4) reduce or elirtnair wnpacts over 
tne by preservation and maimerance operations during the life of the action. or (5) 
compensate tor inpacts by replacing or providing substitute resources or environments 


Monitoring - a process of collecting information to evaluate ff objectives and anticipated 
OF assuTed results of a management pian are beng realized or # implementation is 
proceeding as planned 


Nationa! Environmental Policy Act (NEPA) a tedera! law passed © 1969 to declare a 
National policy that encourages productive and eryoyable harmony between humantund 
and the environment, promotes efforts that prevent or eliminate Garage to the 

environment and biosphere stimulates the heallh and welfare of humanity, ennohes the 


understanding of the acological systems and natural resources nportant to the nation. 
and established a Council on Environmental Quality 
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Non-shered roed - 8 Cooperating party (landowner) to a reciprocal ngitt-of way 
agreenet has an enphed permiled night to use the road. Dut hes no! exercised thes right 
nor shared = the value of the road 


Northwest Forest Plan - coordinsted ecosysie? management Grection moorporaied 
ro land management plans for lands adrwrwstered by the Bureau of Land Managemert 
and the Forest Service wittwn the range of the northern apofied ow! A Record of Decision 
was Signed on April 13. 1994. by the Secretares of the Department of Agrouiture and 
the Department of intenor to adopt Amendments to Forest Service and Bureau of Land 
Management Planrwng Documents Wittun the Range of the Northern Spotted Ow! 
(USDA, USD! 1994b) The Record of Decision. including the Standards and Guidelines 
tor Management of Habmtat for Late-Successional and Oid-Growth Forest Related 
Species Wittun the Range of the Northern Spotted Ow! 1s referred to as the Northwest 
Forest Plan The Northwest Forest Plan not a “plan "in the agency planning regulations 
sense the term instead refers collectrvety to tht 1994 amendment to existing agency 
unit plans or to the specific standards and guidelines for late- successional species 
Mcorporaled imo subsequent adrrurwstratve un plans 


Noxious weed . a plant specited by law as being especially undesirable troublesome. 
and Gi@ioul to control 


Old-growth associsted species pian! and arwmna! species thal exhO"! a strong 
association with o1}-growth forests 


Otd-growth forest an ecosystem Grstinguiened by ol trees and related structural 
atirOutes Old growth encompasses the later stages of stand developrnent that 
typrcailly Gitter frorn earker stages ma vanety of Characterstics which may inckde tree 
size acouTnulations of large Gead woody metenal, number of canopy layers. species. 
COMpOSIION. and ecosystem function The Northwest Forest Plan SEIS and FEMAT 
Gescribe ok}-growth forest as a fores! stand usually at least 180 to 220 years old with 
moderate-to-tugh canopy Closure a Mmulliayered mul)-species Canopy dormnated by 
large overstory trees twgh momence of large trees sore with broken tops and other 
inchcations of ok) and decaying wood (decadence) Numerous large snags and Neavy 


accumulations of wood including large logs on the ground 


Overstory . trees that provide the upy ermost layer of fohage in a forest with more than 
one roughly horzontal layer of fohage 


Peet flow . the hghest amount of stream or river flow aoourring in a year or from a single 
stor™ event 


Perennial stream - a stream thal typmally has running water on a year-round bass 


Plamtation a managed fores! stand defined in ttvs E'S as a forest stand that has been 
estabiened by planting or artical seeding and has been pre-comrmeruaity woned (or is 
too young to be pre-corr = »roually thwrw.ed) 


Pre-commercial thinning (PCT) the smouttural practice of cutting some of the trees 
less than merchantatie sive i) @ stan’ so that the remairwng trees wil grow faster with 
the expectation of fucure comme. | trnber harvest PCT «¢ usually done 1 stands 10 
- 20 years ot 


Prescribed fire a fire igrited by management actions to meet specific otyectives 
Quadratic meen diameter the average ee Ciamneter of a sland Calculated as the 


sQua’e root of the surn of the squares of "he tree ciameters Givided by the number of 
tres. 
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Record of Decision - a document separate from, but associated with, an environmental 
impact statement that: states the management decision, states the reason for that 
alternatives, and also states whether all practicable measures to avoid environmental 
harm from the selected alternative have been adopted, and if not, why not. 


Relative Density - a measure of the growing space available to the average tree in a 
stand; calculated as the basa! area divided by the square root of the quadratic mean tree 
diameter (Curtis 1982). 


Resource Management Pian (RMP) - a set of decisions that establish management 
direction for land within an administrative area, as prescribed under the planning 
provisions of the Federal Land Policy and Management Act. The effects of a proposed 
Resource Management Pian and alternatives are analyzed in an environmental impact 
statement (RMP EIS). 


Riparian Reserves - a land use allocation under the Northwest Forest Plan of areas 
along streams, wetlands, ponds, lakes, and unstable and potentially unstable areas 
Scoping - a process defined, according to the provisions of the National Environmental 


Policy Act, as an early and open process for determining the scope of the issues to be 
addressed and for identifying the significant issues related to a proposed action. 


Sediment yield - the quantity of soil, rock particles, organic matter or other debris 
transported through a cross section of stream in a given period of time. 

Seed tree system - an even-aged silvicultural system in which all trees are cut except for 
selected trees left standing to provide a seed source for natural regeneration. 


Seral stages - the series of relatively transitory plant communities that develop during 
ecological succession from bare ground to the climax stage. 


Shade-tolerant conifers - conifer tree species capable of growing well in shade, e.g., 
western hemlock and western red-cedar. 


Shared Roads - a cooperating party (landowner) to a reciprocal right-of-way agreement 
has a shared investment in the value of the road and a permitted right to use the road. 
Site class - a measure of an area's relative capacity for producing timber or other 


vegetation. 


Site index - a measure of forest productivity expressed as the height of the tallest trees 
in a Stand at an index age. 


Slash - the branches, bark, tops, cull logs, and broken or uprooted trees left on the 
ground after logging. 


Snag - a standing dead, partially dead, or defective (cull) tree. 


Special Forest Products - firewood, shake bolts, mushrooms, ferns, floral greens, 
berries, mosses, bark, grasses, etc. that could be harvested in accordance with the 


objectives and guidelines in the RMP. 


Spur road - a branch of a main or secondary road; limited in this EIS to a short (<200’) 
segment of road, usually to facilitate yarding or to provide access to a landing. 
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Stagnation - cessation or severe decline of tree growth and development in a forest 
stand because of excessive tree density and/or poor growing conditions. 


Stand (tree stand) - an aggregation of trees occupying a specific area and sufficiently 
uriform in composition, age, arrangement, and condition to be distinguishable from the 
forest in adjoining areas. 


Stand density - a measurement of the number and size of trees on a forest site, which 
may be expressed in terms of numbers of trees per acre, basal area, stand density index, 
or relative density. 


Stream order - a hydrologic system of stream classification based on stream branching. 
Each small unbranched tributary is a 1*-order stream. Two 1*-order streams join to make 
a 2™-order stream. Two 2”-order streams join to form a 3°-order stream, and so forth. 


Stream reach - an individual 1*-order stream or a segment of another stream that has 
beginning and ending points at a stream confluence. Reach end points are normally 
designated where a tributary confiuence changes the channel! character or order. In 
this planning area, stream reaches are generally Ye to 1% miles in length, except where 
channel character, confluence distribution, or management considerations require 
variance. 


Succession - a series of dynamic changes by which one group of organisms succeeds 
another through stages leading to a potential natural community or climax. An exampie 
is development of a series of plant communities (called serail stages) following a major 

disturbance. 


Suppression - the reduction in growth and development of trees as a result of 
competition with larger trees. 


Survey and Manage - a mitigation measure adopted as a standard and guideline within 
the Northwest Forest Plan Record of Decision that is intended to mitigate impacts of land 
management efforts on those species that are closely associated with late-successional 
or old-growth forests and whose long-term persistence is a concern. 


Threatened species - a species defined in accordance with the Endangered Species Act 


as being likely to become endangered throughout all or a significant portion of its range 
within the foreseeable future. 


Underpianting - planting tree seedlings under an existing forest overstory. 


Understory - the trees and other woody species growing under the canopies of larger 
adjacent trees. 


Watershed analysis - a systematic procedure for characterizing watershed and 
ecological processes to meet specific management and social objectives. Watershed 
analysis provides a basis for ecosvstem management planning that is applied to 
watersheds of approximately 20 to 200 square miles. 

Wiidfire - an unwanted wildiand fire. 

Windthrow - a tree or trees uprooted or felled by the wind. 


Yarding - the act or process of moving logs to a landing. 
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List of Acronyms and Abbreviations Used Within this Document 


NEPA - National Environmental Policy Act 

NMFS - National Marine Fisheries Service (NOAA Fisheries) 
NOAA - National Oceanic and Atmospheric Adiministration 
ODEO - Oregon Department of Environmental Quality 
ODFW - Oregon Department of Fish and Wildlife 

PCT - pre-commercial thinning 

RD - relative density 

ROD - Record of Decision 

RMP - Resource Management Plan 

RMP EIS - Resource Management Plan Environmental impact Statement 
SEIS - Supplemental Environmental impact Statement 

SVS - Stand Visualization System 

T&E - threatened and endangered 

TMDL - Total Maximum Daily Limit 

TPA - trees per acre 

USDA - United States Department of Agriculture 

USDI - United States Department of the interior 
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APPENDIX A 
Detailed Description of the Action 
Alternatives 


This appendix describes the action alternatives in detail. Each alternative is described in 
terms of the goals, objectives, actions, guidelines, and mitigation measures. The terms, 
“goals”, “objectives”, and “guidelines” have the specific meanings, as defined in the BLM 
Planning Handbook: 
goal: a broad statement of a desired outcome. Goals are usually not quantifiable and 
may not have established time frames for actwevement. 


objective: a description of a desired condition for a resource. Objectives can be 
quantified and measured and, where possible, have established time frames for 
achievement. 


guidelines: actions or management practices that may be used to achieve desired 
outcomes, sometimes expressed as best management practices. 


(BLM Handbook H-1601-1, Appendix A; available online: hitp.//www.bim.gov/nhp/efoia/ 
wo/handbook/n 1601-1 pat ). 


The goals are the same for each alternative: they are the three purposes of the action 
defined in Chapter 1 of this EIS. The objectives are the heart of the alternatives and 
vary considerably among the alternatives. Each alternative's set of objectives represents 
a different way of achieving the same set of goals. The “actions” are the specific 
management actions that would be taken to achieve a specific objectives. The guidelines 
are intended to be advisory rather than absolute in nature. For some actions, specific 
“mitigations measures” are presented to make the effect of the action less harsh or 
severe. 
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ALTERNATIVE B 


Plantation and Road Management with No Timber 
Harvest 


Restore plantations and roads and let nature do the rest 


GOAL 1: Prctect and enhance late-successional and old- 
growth forest ecosystems. 


OBJECTIVE: On decommissioned and BLM-controlied roads, control noxious weeds 
within 10 years sufficient to ensure they do not penetrate into late- 
successional stands. 


ACTION: Inventory roads within or adjacent to late-successional stands for the 
‘ presence of noxious weeds. 


ACTION: Remove noxious weeds fromm BLM-controlied roads, including roads to be 


ACTION: Plant trees or other native species in the decommissioned roads to prevent 
noxious weeds from becoming established in areas where weed seed is 
likely to spread into the decommiussioned roads. 


GUIDELINE: 
¢ Use methods to remove weeds such as mowing, pulling, Cutting and grubbing 
Gepending on the weed species. 


OBJECTIVE: Decommission ali roads where legally possible within 10 years. (See 
Goal #3). 


ACTION: Decommission tha roads shown in Appendix E. 


GUIDELINE 

© In determining the timing for decommissioning, consider the road's risk ratings in the 
TMP. and the need for the road to complete other management actions beyond the 
late-successiona! stand. 


ACTION: Decommission unnumbered roads and non-designated trails as needed to 
protect and enhance late-successional forests. 


ACTION: On roads to be decommissioned, break up areas of soil compaction of the 
road surface (by subsoiling or other such methods) as needed to allow tree 
establishment and growth. 


GUIDELINES: 

¢ Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
conditions. 


¢ Coordinate thinning and coarse woody debris creation in adjacent stands to fall some 
trees across Gecommissioned roads to cover soll and block access. 
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Alternatrve B 
ACTION: Plant trees or other native species on the Gecommuss.oned road surface 
| when needed to ensure tree establishment. 


ACTION: Block Gecommissioned roads as needed to restrict vehicular traffic. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 90% 
(100% of stands; 90% of acres) of the 1-20 year age ciass, so that tree 
densities range from 40-110 TPA by age 21. 


ACTION: Thin approximately 1/3 of stands aged 11 to 20 years to a stand average of 
40-60 Douglas-fir trees per acre, with variable spacing. 


ACTION: Thin approximately 1/3 of stands aged 11 to 20 years to a stand average of 


ACTION: _ Thin approximately 1/3 of stands aged 11 to 20 years to a stand average of 
80-110 Douglas-fir trees per acre, with vanable spacing. 


GUIDELINES: 

° Select only Douglas-fir for cutting. 

¢ Select trees for retention based on random or highly variable spacing. 
* Leave all cul trees in the stand. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
minimize thinning along edge (approximately 10°) of stands to restrict spread of 
noxious weeds. Some tree culling will be necessary to provide operational access. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 75% 
(80% of stands; 95% of acres) of the 21-40 year age classes, so that tree 
densities range from 50-150 TPA of Douglas-fir by age 41. 


ACTION: Thin plantations aged 21 to 30 years to a treated stand average of 50-100 
Douglas-fir trees per acre. 


ACTION: Thin plantations aged 31 to 40 years to a treated stand average of 100-150 
Douglas-fir trees per acre. 


GUIDELINES: 

¢ Select onty Douglas-fir for cutting. 

¢ Thin from below: select the largest, most vigorous trees for retention without regard for 
tree spacing. Diameter limit prescriptions ranging from 10° dbh to 12” dbh might be 
typical. 

* Leave all cul trees in the stand. 

¢ Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below 


MITIGATION MEASURES: 

* Limit the cutting of trees >12° Gbh to lessen the risk of Douglas-fir bark beetle 
infestation. (Some trees >12° dbh will be specifically selected for snag and/or coarse 
woody debris creation). 
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* Lessen fire nsk from thinning by not creating high fuel loads near roads. Appropriate 
mitgations include measures such as pullling-back cul trees from road edge; hand- 
piling and burning cut trees: or leaving part of the stand unthinned. 

° Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
Go not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds 

¢ Do not cut trees on immediate streambank that are contributing to streambank stability. 

* Limi falling of trees Girectly into streams to approximately 160 trees per strearn mile. 

° Avoid creating large Concentrations of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (e.g.. high water temperatures, low 
stream gradient, very slow moving water) Guring seasons of low stream flow (summer 
and earty fail). 

¢ Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 75% 
(80% of stands; 95% of acres) of the 41-50 year age classes, so that tree 
densities range from 100-200 TPA of Douglas-fir by age 51. 


ACTION: Thin plantations aged 41 to 50 years to a treated stand average of 100-200 
Douglas-fir trees per acre. 


GUIDELINES: 

¢ Select only Douglas-fir for cutting. 

¢ Thin from below: select the largest, most vigorous trees for retention without regard for 
tree spacing. A diameter limit prescription of 12° dbh might be typical. 

* Leave all cul trees in the stand. 

° Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 


ar Psp eadr—atape remy 
* Limit the cutting of trees >12° dbh to lessen the risk of Douglas-fir bark beetle 
infestation. (Some trees >12° dbh will be specifically selected for snag and/or coarse 
woody debris creation). 

¢ Lessen fire risk from thinning by not creating high fuel loads near roads. Appropriate 
mitigations include measures such as pulling-back cut trees from road edge: hand- 
piling and burning cut trees: or leaving part of the stand unthinned. 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds 

* Do not cut trees on immediate streambank that are contributing to streambank stability. 

¢ Limit falling of trees directly into strearns to approximately 160 trees per stream mile. 

* Avoid creating large concentration of fallen trees with intact needies or leaves in areas 
with poor oxygen reaeration (e.g. strearn reaches with high water temperatures, low 
stream gradient, very slow moving water) Guring seasons of low stream flow (i.e. 
summer and earty tall). 

¢ Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature 


OBJECTIVE: in stands treated under the sbove objectives, develop densities of 
shade-tolerant conifers to ensure that by age 81, they contain densities 
similar to those found in mature natural stands (26-90 TPA >2° dbh). 


ACTION: __in stands thinned at ages 31-50. plant seedlings of shade-tolerant conifers at 
Gensities of 26-200 trees per acre. 


Alternative B 
GUIDELINES: 
¢ Planting may be concentrated in distribution in response i. site-specific conditions, 
such as overstory Gensity, shrub competition, and ground disturbance, and need not 
be evenly distributed across the stand. Planting densities should generally be met at 
the scale of 10 acres (e.g., 260-2000 trees/10 acres). 7 


OBJECTIVE: in stands treated under the above objectives, develop quantities of 
snags and coarse woody debris to ensure that by age 81, they contain 
amounts consistent with Alternative #2 in the LSR Assessment (1102- 
3794 cu. ft/acre). 


ACTION: in stands thinned at ages 21-50, thinning prescriptions described above 
would include cutting 5-10 Douglas-fir trees/acre > 12° dbh (>150 cu.fi/acre) 
for coarse woody debris at the time of thinning operations. Total coarse 
woody GeDris minimum targets of 551 cu.fi/acre would typically be exceeded 
by the trees<12" dbh cut as part of thinning operations (which would typically 
Create >1000 cu.ft/acre of coarse woody debris). 


GUIDELINES: 

¢ Coarse woody debris should mostly be concentrated in distribution to provide planting 
sites for shade-tolerant conifers. Coarse woody debris levels should generally be met 
at the scale of 10 acres (e.g., 5510 cu.ft_/10 acres). 


ACTION: in stands thinned at ages 21-50, create sufficient snags to meet stand 
average snag leveis of at least 551 cufi/acre. Snags may be created by 
a vanety of methods, including girdling, topping, blasting, and/or fungal 


ae 
¢ Snag creation may be done at the time of thinning or delayed to allow time to assess 
natural tree mortality levels following thinning. Regardiess, snag levels should be met 
within 5 years of the thinning operations. 

¢ Snags should mostly be concentrated in distribution to provide planting sites for shade- 
tolerant conifers. Snag levels should generally be met at the scale of 10 acres (e.9.. 
5510 cu.fi/10 acres). individual snag patches (i.e., areas in which all Douglas-fir trees 
are killed) should generally be limited to less than 1/4 acre in size. 

¢ At least half of the trees left for snags should have diameters greater than the pre- 


GOAL 3: Reconnect streams and reconnect stream channels 
eee eee 


OBJECTIVE: Decommission all roads where legally possibile within 10 years. 
ACTION: Decormmission the roads shown in Appendix E. 


ee 
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- Giscontinuing road maintenance; 
- tilling the road surface with dozer and subsoiler implement or a track mounted 
excavator. 
- femoving gravel or pulling of gravel into the ditch line: 
- scaritying roads for creation of planting areas: 
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- femoving side cast soils from fill slopes with a high potential for triggering 
landslides. 

- filling and contouring of cut slope dich lines to the adjacent hill slope: 

- femoving culverts: 

- Stabihzing stream crossings (e.g. recountening stream channels, placement of 
muich or mats and seeding for erosion control, placement of rock and logs): 

- installing water bars, cross sloping or Grainage dips to ensure adequate Grainage 
imo vegetated areas and away from strearns or unstable road filis. 

- bloclung the road using barncades, gating, or earth berm barners; 

- placing slash, boulders, and/or woody Gebris on the road surface to deflect 
runoff, discourage OHV use, and promote vegetative growth. 
seeding or planting for erosion control. 

© Along conde being decommiesionsd, generaily remove calverte end recentour sweam 

Channels to actweve strearnbank stability. 


ACTION: On roads to be decommissioned, subsoil (i.e, break up areas of soil 
compaction) the road surface sufficent to allow tree establishment and 


growth. 


GUIDELINES: 

¢ Where subsoiling will not be sufficient to allow tree establishment and growth, 
recontour the road area to create better tree growing conditions. 
¢ Coordinate thinning and coarse woody debris creation in adjacent stands to fall some 
trees across decommissioned roads to cover soil and block access. 


ACTION: Plant trees or other native species on Gecommuissioned road surface when 
needed to ensure tree establishment. 


ACTION: Block decommissioned road as needed to restrict vehicular traffic. 


OBJECTIVE: On roads that will not be decommissioned, reduce the risk to the 


aquatic ecosystem attributable to the road network within 10 years. 


ACTION: Eliminate all barriers to movements of anadromous fish and other aquatic 
organisms attributable to BLM-controlied roads. 


GUIDELINES: 

- Barners may be eliminated by removal, replacement, or modification of culverts, and/or 
installation of downstream structures to raise upstream water levels within culverts or 
upstream structure to stabilize accumulated deposition. 


ACTION:Develop and implement Memoranda of Understanding with adjacent road- and 
land-owners to eliminate barriers to movements of anadromous fish and 
other aquatic organisms attributable to non-BLM roads or lands. 


ACTION: “move or replace culverts that have a high risk of failure. 


1g roads that will not be decommissioned, replace existing culverts that are failed, 
undersized, or constitute passage barriers. An existing culvert may be replaced with 
another culvert, a hall-arch or a bridge. 
¢ For culverts creating a passage barrier, where removal or replacement are not 
feasible, access to the culvert may be created or improved by downstream log or 
boulder structure designed to elevate the stream channel and create poois to facilitate 
movement into the culvert. Downstream structures may also be used in conjunction 


with culvert replacement to improve passage. 
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ALTERNATIVE C 
Continue Current Management Approach 


Manage young stands using current sivicuftural technuques and continue npanan restoration at the 


OBJECTIVE: On decommissioned and BLM-controlied roads, contro! noxious weeds 
within 10 years sufficient to ensure they do not penetrate into iate- 
successional stands. 


ACTION: Inventory roads wittwn or adjacent to late-successiona! stands for the 
presence of nomous weeds. 


ACTION: Remove noxious weeds fromm BLM-controlied roads. including roads to be 
Gecomrmssioned. 


ACTION: Pian trees or other native species in the decommussioned roads to prevent 
noxious weeds frorn becoming established in areas where weed seed 1s 
likely to spread imto the Gecormnrmssioned roads. 


GUIDELINE: 
¢ Use methods tc remove weeds such as mowing, pulling. culling and grubbing 
Gepending on the weed species. 


OBJECTIVE: Decommission or close and stabilize non-shared, BLM-controlied roads 


that (1) are capable of delivering sediment to streams. (2) are damaged 
and not needed for future access. or (3) dead-end in iate-successional 
stands 


ACTION: Decommussion the roads shown in Appendu E 


GUIDELINE: 
° In deterring the timing for decommissioning, consider the need for the road to 
complete other management actions beyond the late-successiona! stand 


ACTION: On roads to be decommissioned, break up areas of sol Compaction of the 
road surtace (by subsoing or other such methods) as needed to allow tree 
establishment and growth. 


GUIDELINES: 

* Where subsoiling or other such methods will not be s_"..crent to allow tree 
establishment and growth. recontour the road area to create better tree growing 
Conditions. 


* Coordinate thinning and coarse woody debris creation in adjacent stands to tall some 
trees across decommissioned roads to cover soll and block access. 
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ACTION: Plat trees or offer native speces on the Gecommmmssioned "oad surface 
when needed to ensure tree estabkstment 


ACTION: Block Gecormrmssioned roads as needed to resinct vetwoular traffic. 


GOAL 2: Foster the of late-successional forest 


development 
structure and composition in plantations and young 
forests within LSR 267. 


OBJECTIVE: Reduce tree density while maintaining even spacing in 100%. of the 1-20 
year age ciass that has not been pre-commerciaily thinned, so that tree 
Gensities range from 100-220 TPA by age 21. 


ACTION: Thin 90% of stands aged 11 to 20 years al 14x 14° to 17° x 17 coniler 
spacing, with even spacing and consistent tree density withun stands (‘pre- 


ACTION: Thin 10% of stands aged 11 to 20 years at 20 x 20 conifer spacing, with 
even spacing and consistent tree density within star.cs (“pre-commercial 
thinning”). 


¢ Select the largest, most vigorous trees for retention within overall even spacing. 

* Leave most or all cul trees in the stand. 

¢ Retain most minor conifers (i.e. western hemlock, western red-cedar, grand fir, and 
incense-Cedar) as part of the overall conder spacing, giving greater preference to 
rmunor coniiers when they are more scarce. 

¢ Retain most larger hardwoods (typically retain hardwoods >12° dbh). 

¢ Generally avoid thinning within 10’ of perennial streams. 


OBJECTIVE: Reduce tree density in 900 acres (40% of stands; 50% of acres) of the 
41-80 year age classes, so that tree densities range from 40-110 TPA by 
age 80 


ACTION: Thin 20% (40% of stands: 50% of acres) of stands aged 41 to 50 years by 
commercial timber sale Retain between 60-110 trees per acre. 


ACTION: Thin 20% (40% of stands; 50% of acres) of stands aged 51 to 60 years by 
commercial timber sale Retain between 50-110 trees per acre. 


GUIDELINES: 

¢ Thin from below select the largest, most vigorous trees for retention. 

¢ Retain lower tree densities in stands that were previously commercially thunned 

¢ Retain minor coniters (e.g. western hemiock, western red-cedar, grand fir, and 
incense-Ccedar) and hardwoods. except for safety or operational reasons. 

¢ Retain existing snags and coarse woody debris of decay classes 3, 4. and 5. except 
for safety or operational reasons. 

¢ Retain in the stand any snags telied for safety or operational reasons. 

° Target stand densities should be reached after completion of coarse woody debris and 
Snag Creation done under objectives below 

¢ Avoid thinning within 50’ of strearns (or the topographic break. whuchever is greater) 

¢ Give preference to stands with existing road systems that allow thinning with the least 
new road construction. 
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MITIGATION MEASURES 

¢ Do not reduce stand average canopy Closu’e below 40% to mamrtiam spotied ow! 
Orspersai habitat 

~ Evaluate stands 251 yeers oo wilh older remnart trees for potenhal martied murrelet 
habtat. Survey potential habe" or leave untreated. 


ACTION: Construct new roads and renovate existing roads 2&5 Needed to access areas 
selected for tuning. 


GUIDELINES: 

¢ Generally avoid constructing new stream crossings. 

° Where new stream crossings are required. use temporary roads that are 
Gecormmssioned afier a single logging season 


MITIGATION MEASURES: 

* Do not bulld new roads in stands >80 years od. 

° VWaterbar temporary roads between logging seasons. 

° Subsoll temporary roads upon completion of proyact as needed to reduce sol 
compaction. 

¢ Block decommissioned roads to restric’ veficular access. 


OBJECTIVE: in stands treated under the above objectives, develop densities of 
shade-tolerant conifers to ensure that by age 81. they contain densities 
similar to those found in mature natural stands (26-90 TPA >2° dbh). 


Within stands that are ttunned to below 60 TPA and lack sufficient shade- 
tolerant conifer trees or seedlings to meet the objective. plant seedlings 
of shade-tolerant coniers (western hemlock, western red-cedar. grand fir, 
incense-cedar and/or Pacific yew) at densites of 100-200 trees per acre. 


GUIDELINES: 

¢ Give preference in planting to areas with the greatest likelinood of seedling 
establishment and growth, considering factors such as post-thunning overstory density 
and shrub competition. 

¢ Within areas selected for planting, plant seedlings with even spacing 


OBJECTIVE: In stands treated under the above objectives. develop quantitizs of 
snags and coarse woody debris to ensure that by age 81. they contain 
amounts consistent with Alternative #3 in the LSR Assessment (525- 
2844 cu. fi/acre). 


ACTION: Cut and leave 3-15 Douglas-fir trees per acre as Coarse woody debris 
(approximatety 100-500 cu ft /acre) in stands thinned at ages 41-80 in which 
coarse woody Gebris needs are not being met. 


ACTION: Create snags by killing 1-3 Douglas-fr trees per acre (approximately 30-100 
cu.ft/acre) in stands thinned at ages 41-80 in whch snag needs are not 
being met. Snags may be created by a vanety of methods, inctuding girdling, 
topping, blasting, and/or fungal inoculation. 


GUIDELINES: 

¢ Snag and coarse woody debris creation may be done at the time of tfunning or de! syed 
to allow time to assess natural tree mortality levels folowing thinning Regardiess. 
snag and coarse woody debris levels should be met wittun 10 years of the thinning 


operations. 
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¢ Coarse woody debris and snags may be concentrated in distribution and need not 
be evenly distributed across the stand. Coarse woody debris and snag levels should 
generally be met at the scale of 10 acres. Individual Coarse woody debris and snag 
patches (i.e., areas in which all Douglas-fir trees are cut or killed) should generally be 
limited to less than 1/< acre in size. 


GOAL 3: Reconnect streams and reconnect stream channels 
to their riparian zones and upslope areas within LSR 267. 


OBJECTIVE: Decommission or improve ali roads capable of delivering sediment to 
streams, as identified in watershed analysis within 10 years. 


ACTION: Decommission the roads shown in Appendix E. 
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discontinuing road maintenance; 
tilling the road surface with dozer and subsoiler implement or a track mounted 
excavator; 
removing gravel or pulling of gravel into the ditch line; 
scarifying roads for creation of planting areas; 
removing side cast soils from fill slopes with a high potential for triggering 
landslides; 
filling and contouring of cut slope ditch lines to the adjacent hill slope: 
removing Culverts; 
stabilizing stream crossings (e.g., recountering stream channels, placement of 
muich or mats and seeding for erosion control, placement of rock and logs); 
installing water bars, cross sloping or drainage dips to ensurs adequate drainage 
into vegetated areas and away from streams or unstable road fills; 
blocking the road using barricades, gating, or earth berm barriers; 
placing slash, boulders, and/or woody debris on the road surface to deflect 
runoff, discourage OHV use, and promote vegetative growth; 
seeding or planting for erosion control. 

© Along roads being decommissioned, generally remove culverts and recontour stream 

channel to achieve streambank stability. 


ACTION: On roads to be decommissioned, break up areas of soil compaction of the 
road surface (by subsoiling or other such methods) as needed to allow tree 
establishment and growth. 


GUIDELINES: 

¢ Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
conditions. 

¢ Coordinate thinning and coarse woody debris creation in adjacent stands to fall some 
trees across decommissioned roads to cover soil and block access. 


ACTION: Plant trees or other native species on decommissioned road surface when 
needed to ensure tree establishment. 


ACTION: Block decommissioned road as needed to restrict vehicular traffic. 
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Alternative C 


OBJECTIVE: On roads that will not be decommissioned, reduce the risk to the 
aquatic ecosystem attributable to the road network within 10 years. 


ACTION: Eliminate all barners to movements of anadromous fish attributable to BLM- 
controlled roads. 


GUIDELINES: 

¢ Barriers may be eliminated by removal, replacement, or modification of culverts, and/or 
installation of downstream structures to raise upstrearn water levels within culverts or 
upstream structure to stabilize accumulated deposition. 


ACTION: Develop and implement Memoranda of Understanding with adjacent road- 
and land-owners to eliminate barners to movements of anadromous fish 
attributable to non-BLM roads or lands. 


ACTION: Remove or replace culverts that have a high risk of failure. 


GUIDELINES: 

* Along roads that will not be decommissioned, replace existing culverts that are failed, 
undersized, or constiiute passage barriers. An existing Culvert may be replaced with 
another culvert, a half-arch or a bridge. 

* For culverts creating a passage barrier, where removal or replacement are not 
feasible, access to the culvert may be created or improved by downstrea.n log or 
boulder structure designed to elevate the stream Channel and create pools to facilitate 
movement into the culvert. Downstream structures may also be used in conjunction 
with culvert replacement to improve passage. 


OBJECTIVE: Increase stream structure to 56 structures/stream mile along 3.8 miles of 
streams within 10 years. 


ACTION: Construct woody debris structures with at least 3 key pieces/structure in 3”, 
4”, or 5”-order streams. 


GUIDELINES: 

* Key pieces should generally be greater than 50’ long and 24°dbh. 

* Cable or otherwise stabilize structures as needed in streams that are devoid of existing 
Stable structure that has the potential to accumulate future woody debris recruitment. 

* Wood imported from off-site (e.g., purchased logs or any other logs not from adjacent 
or nearby stands) should generally be used in structures on 4th and Sth-order streams. 


ACTION: in riparian Douglas-fir stands 80 years old and adjacent to upland thinning 
actions, fall or pull over trees into the stream to increase levels to 50-160 


pieces/stream mile of woody debris. 


GUIDELINES: 

¢ Fall or pull trees from between 25’ and 100’ from the stream channel. 

¢ Fall or pull trees from across the range of diameter classes in the stand. 

* Generally select Douglas-fir for falling or pulling. 

* The number of trees to be felled or pulled will be determined by site-specific factors 
such as stream size, existing stream structure, and riparian stand conditions. 
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OBJECTIVE: in 5% of riparian (<100' from stream) hardwood-dominated stands, 
attain 75% canopy cover of conifers by age 81. 


ACTION: Cut hardwoods and shrubs to provide growing space for conifers in 
hardwood-dominated stands in ripanan zone (i.e., <100' from streams). 


GUIDELINES: 

* Cut or girdle competing hardwoods and shrubs to release existing conifer saplings or 
to create planting sites for conifers 

* Select for cutting primarily red alder and tall shrubs, such as salmonberry, that 
compete aggressively with conifer saplings. 

* Some trees may be girdied instead of cut to create snags. 


MITIGATION MEASURES: 

* Do not cut trees on immediate streambank that are contributing tc streambank stability. 

* Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature. 

* Limit falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very unevenly distributed along any 
particular stream reach). 

* Avoid creating large Concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (@.9., high water temperatures, low 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and earty fail). 


ACTION: Plant conifer seedlings and/or saplings in hardwood-dominated stands that 
were treated under the previous action and lack sufficient conifers to meet 
objective densities. 


GUIDELINES: 

¢ Species planted will be primarily western red-cedar and Douglas-fir, but may also 
include western hemlock and grand fir, depending on specific site Conditions. 

* Give preference in planting to areas with the greatest likelihood of conifer 
establishment and growth, considering factors such as soil conditions, overstory 
density and shrub competition. 

* Planting may be concentrated in distribution in response to site-specific conditions and 
need not be evenly distributed across the stand. 

* Tube western red-cedar seedlings to reduce browsing. 

* Control competing shrub vegetation by placing mats or muich around the trees or 
by Cutting competing shrubs at planting and during subsequent years as needed to 
establish trees. 
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ALTERNATIVE D 
T&E Species Recovery 


Maximize the development of habitat for spotted owls, marbled murrelets, and coho salmon where 
possible with minimal impacts to existing habitat 


GOAL 1: 


Protect and enhance late-successional and 
old-growth forest ecosystems. 
OBJECTIVE: On decommissioned and BLM-controlied roads, contro! noxious weeds 


within 10 years sufficient to ensure they do not penetrate into late- 
successional stands. 


ACTION: inventory roads within or adjacent to late-successional stands for the 
presence of noxious weeds. 


ACTION: Remove noxious weeds from BLM-controlied roads, including roads to be 


ACTION: Plant trees or other native species in the decommissioned roads to prevent 
noxious weeds from becoming established in areas where weed seed is 
likely to spread into the decommissioned roads. 

GUIDELINES: 
¢ Use methods to remove weeds such as mowing, pulling, cutting and grubbing 
depending on the weed species. 


OBJECTIVE: Decommission ali non-shared, BLM-controlied roads within or adjacent 
to late-successional stands within 10 years. 


ACTION: Decommission the roads shown in Appendix E. 


GUIDELINES: 
* In determining the timing for decommissioning, consider whether the road would 
provide access for other management actions. 


ACTION: Decommission unnumbered roads and non-designated trails as needed to 
protect and enhance late-successional forests. 


ACTION: On roads to be decommissioned, break up areas of soil compaction of the 
road surface (by subsoiling or other such methods) as needed to allow tree 
establishment and growth. 


GUIDELINES: 

¢ Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
conditions. 

¢ Coordinate thinning and coarse woody debris creation in adjacent stands to tall some 
trees across Gecommissioned roads to cover soil and block access. 
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ACTION: Plant trees or other native species on the decommissioned road surface 
when needed to ensure tree establishment. 


ACTION: Block decommissioned roads as needed to restrict vehicular traffic. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 90% 


(100% of stands; 90% of acres) of the 1-20 year age class that has not 
been pre-commercially thinned, so that tree densities range from 75- 
150 TPA by age 21. 


ACTION: Thin approximately 1/3 of stands aged 11 to 20 years to a stand average of 
75-100 Douglas-fir trees per acre. 


ACTION: Thin approximately 1/3 of stands aged 11 to 20 years to a stand average of 
100-120 Douglas-fir trees per acre. 


ACTION: Thin approximately 1/3 of stands aged 11 to 20 years to a stand average of 
120-150 Douglas-fir trees per acre. 


GUIDELINES: 

Select only Douglas-fir for cutting. 

Select the largest, healthiest trees for retention, regardless of spacing. 

Leave most or all cut trees in the stand. 

Generally apply the lower density prescriptions to the older stands within the age 
Class. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 90% 
(100% of stands; 90% of acres) of the 1-20 year age class that has been 
pre-commercially thinned, so that tree densities range from 40-60 TPA 


{within 10 years). 
ACTION: Thin stands in uplands (i.e., >100' from streams) to a treated stand average 
of 40-60 Douglas-fir trees per acre, with variable spacing. 
GUIDELINES: 
* Select only Douglas-fir for cutting. 


* Select trees for retention based on random or highly variable spacing. Select trees 
<20° dbh approximately in proportion to their abundance amongst diameter classes. 

* Do not select trees >20" dbh for cutting. Leave in the stand any trees >20" dbh felled 
for safety or operational reasons. 

* Leave in the stand any cut trees >16" dbh. 

* Remove cut trees <16" dbh as necessary to reduce risk of fire or insect infestation. 
Some removal will generally be necessary in stands that have been pre-commercially 
thinned more than 8 years ago. 

* Target stand densities should be reached after completion of coarse woody debris and 
snag creation done under objectives below. 


222. 


Alternative D 
¢ Generally apply thinning more than 8 years after pre-commercial thinning. 


MITIGATION MEASURES: 

¢ Along areas (Such as roadsides and adjacent Clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds. Some tree cufting will be necessary to provide operational access. 


ACTION: Thin stands in riparian zone (.e., <100' from streams) to a treated stand 
average of 60-110 Douglas-fir trees per acre. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

¢ Thin from below: select the largest, most vigorous trees for retention within 
approximately even spacing to maximize individual tree growth. 

¢ Generally leave all cut trees in the stand. Some removal may be needed to mitigate 
fire risk in limited locations, such as near roads. 

¢ Target stand densities should be reached after completion of coarse woody debris and 

¢ Generally apply thinning more than 8 years after pre-commercial thinning. 


MITIGATION MEASURES: 

¢ Do not cut trees on immediate streambank that are contributing to streambank stability. 

* Limit the cutting of trees >12° dbh to lessen the risk of Douglas-fir bark beetle 
infestation. (Some trees >12° dbh will be specifically selected for snag and/or coarse 
woody debris creation). 

¢ Lessen fire risk from thinning by not creating high fuel loads near roads. Appropriate 
mitigations include measures such as removing Cut trees from the stand; pulling-back 
Cut trees from road edge; hand-piling and burning cut trees; or leaving part of the stand 
unthinned. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 75% 
(100% of stands; 75% of acres) of the <1-30-year age class, so that tree 
densities range from 40-110 TPA by age 31. 


ACTION: Among stands aged 21 to 30 years that were pre-commercially thinned, thin 
approximately 1/3 of stands in uplands (i.e., >100' from streams) to a treated 
stand average of 40-60 Dougias-fir trees per acre, with variable spacing. 


ACTION: Among stands aged 21 to 30 years that were pre-commercially thinned, thin 
approximately 1/3 of stands in uplands (i.e., >100' frorn streams) to a treated 
stand average of 60-80 Douglas-fir trees per acre, with variable spacing. 


ACTION: Among stands aged 21 to 30 years that were pre-commercially thinned, thin 
approximately 1/3 of stands in uplands (i.e., >100' from streams) to a treated 
stand average of 80-110 Douglas-fir trees per acre, with variable spacing. 


GUIDELINES: 

¢ Select only Douglas-fir for cutting. 

* Select trees for retention based on random or highly variable spacing. Select trees 
<20° dbh approximately in proportion to their abundance amongst diameter classes. 

* Do not select trees >20° dbh for cutting. Leave in the stand any trees >20° dbh felled 
for safety or operational reasons. 

* Leave in the stand any cut trees > 16" dbh. 

¢ Remove cut trees <16" dbh as necessary to reduce risk of fire or insect infestation. 


Some removal will generally be necessary in stands that have been pre-commercially 
thinned more than 8 years ago. 
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* Target stand densities should be reached after completion of coarse woody Gebris and 
snag Creation Gone under objectives below. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems. 
do not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 


ACTION: Among stands aged 21 to 30 years that were not pre-comn-ercially thinned, 
thin 75% of uplands (i.e., >100' from streams) to a treated stand average of 
60-110 Douglas-fir trees per acre. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

* Thin from below: select the largest, most vigorous trees for retention without regard 
for tree spacing. A diameter-limit prescription of 10° dbh (i.e. all Douglas-fir <10" dbh 
would be cut) might be typical. 

* Leave in the stand any cul trees >16" dbh, such as those felled for safety or 
operational reasons (trees >12° dbh will rarely be selected for cutting). 

¢ Remove cul trees <16° dbh as necessary to reduce risk of fire or insect infestation. 

* Densities may be left higher than 110 trees per acre in areas if needed to maintain 
stand stability 

* Target stand densities should be reached after completion of coarse woody debris and 
snag creation done under objectives below. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems. 
do not thin along edge {approximately 10°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 


ACTION: Among stands aged 21 to 30 years, thin 75% of acres of Douglas-fir stands 
in riparian zone (i.e., <100' from streams) to a treated stand average of 60- 
110 Douglas-fir trees per acre. 


GUIDELINES: 

¢ Select only Douglas-fir for cutting. 

* Thin from below: select the largest, most vigorous trees for retention within 
approximately even spacing to maximize individual tree growth. 

* Generally leave ali cut trees in the stand. Some removal may be needed to mitigate 
fire risk in limited locations, such as near roads. 

* Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 


MITIGATION MEASURES: 

* Do not cut trees on immediate streambank that are contributing to streambank stability. 
* Limit falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very unevenly distributed along any 

particular stream reach). 

* Avoid creating large Concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (e.g. high water temperatures, low 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and earty fall). 

* Maintain sufficient stream shading so as to avoid Contributing to increased water 
temperature. 
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* Limit the cutting of trees >12° Gdh to lessen the risk of Douglas-fir bark beetle 
infestation. (Some trees >12° Gbh will be specifically selected for snag and/or coarse 
woody Gebris creation). 

° Lessen fire risk from ttunnung by not creating tugh fuel loads near roads. Appropnate 
mibgatons include measures Such as removing Cul trees from the stand. pulling-back 
Cul trees from road edge. hand-piling and burning cul trees: or leaving part of the stand 
unthunned. 

* Along areas (such as roadsides and adjacent Clearcuts) with noxious weed problems. 
do not thin along edge (approximately 10°) of stands to resinct spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 50% 
(100% of stands; 50% of acres) of the 31-50-year age class, so that tree 
densities range from 40-110 TPA by age 51. 


ACTION: Among stands aged 31 to 50 years. ttn approximately 1/4 of stands in 
uplands (i.e, >100' from streams) to a treated stand average of 40-60 
Douglas-fir trees per acre, with vanable spacing. 


ACTION: Among stands aged 31 to 50 years, thin approximately 1/4 of stands in 
uplands (\.e.. >100' from strearns) to a treated stand average of 60-80 
Douglas-fir trees per acre. with vanable spacing. 


ACTION: Among stands aged 31 to 50 years. thin approximately 1/4 of stands in 
uplands (\.e., >100' from streams) to a treated stand average of 80-110 
Douglas-fir trees per acre, with vanable spacing. 


GUIDELINES: 

¢ Select only Douglas-fir for cutting. 

¢ Select trees for retention based on random or highly variable spacing. Select trees 
<20° dbh approximately in proportion to their abundance amongst diameter classes. 

* Do not select trees >20° dbh for cutting in the thinning prescription (some trees >20° 
dbh will be cut to meet coarse woody debris objectives). Do not harvest any trees 
>20° ddh felled for safety or operational reasons (though trees may be moved to 
provide coarse woody debris to other stands or streams). 

¢ Remove cut trees <20° dbh as necessary to reduce risk of fire or insect infestation. 
Some removal will generally be necessary. 

¢ Retain existing snags and coarse woody debris, except for safety and operational 
reasons 

¢ Retain in the stand any snags telied for safety or operational reasons. 

* Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 


ACTION: Among stands aged 31 to 50 years, thin approximately 1/4 of stands in 
uplands (i.e., >100° from streams) to a treated stand average of 60-110 
Douglas-fir trees per acre without regard to spacing. 


GUIDELINES: 

¢ Select only Douglas-fir for cutting. 

¢ Thin fromm below: select the largest, most vigorous trees for retention without regard for 
tree spacing. 
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* Do not select trees >20" ddh for culling in the thinning prescription (some trees >20° 
Gdn wil be cul to meet coarse woody Gebris objectives). Do not harvest any trees 
>20° dh telied for safety or operational reasons (though trees may be moved to 
provide coarse woody Gebris to other stands or streams). 

* Leave in the stand any cul trees >16° Gbh (trees >12° Gbh will rarely be selected for 
Cutting). 

* Remove cul trees <16° GDh as necessary to reduce risk of fire or insect infestation. 

¢ Thus prescription will generally be apphed to stands in which the smaiier diameter trees 
are not expected to respond to increased growing space (e.g . high-density stands that 
were not pre-commercially thinned). 

¢ Target stand densities should be reached after completion of coarse woody debris and 
snag creation done under objectives below. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent Clearcuts) with noxious weed problems. 
Go not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 


ACTION: Among stands aged 31 to 50 years. thin 50% of acres of Douglas-fir stands 
in ripanan zone (i e@., <100' from streams) to a treated stand average of 60- 
110 Douglas-fir trees per acre. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

* Thin from below: select the largest, most vigorous trees for retention withun 
approximately even spacing to maximize individual tree growth. 

* Generally eave all cut trees in the stand. Some removal may be needed to mitigate 
fire risk in limited locations, such as near roads. 

¢ Target stand densities should be reached after completion of coarse woody debris and 
Snag Creation done under objectives below. 


MITIGATION MEASURES: 

¢ Do not cut trees on immediate streambank that are contributing to streambank stability. 

¢ Limit falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very uneventy distributed along any 
particular stream reach). 

¢ Avoid creating large concentration of fallen trees with intact needies or leaves in 
strearn reaches with poor oxygen reaeration (e.g. high water temperatures, low 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and early fall). 

¢ Generally limit the cutting of trees > 12° dbh to lessen the risk of Douglas-fir bark beetle 
infestation. (Some trees >12° dbh will be specifically selected for snag and/or coarse 
woody debris creation). Where some cutting of trees > 12° dbh would be needed to 
achieve target stand densities, lessen the risk of Douglas-fir bark beetie infestation 
by falling trees in the summer, removing some cut trees, or leaving part of the stand 
unthinned. 

¢ Maintain sufficient stream shading so as to avoid Contributing to increased water 
temperature 

¢ Lessen fire risk from thinning by not creating high fuel loads near roads. Appropriate 
mitigations include measures such as removing cul trees from the stand. pulling-back 
Cut trees from road edge: hand-piling and burning cut trees: or leaving part of the stand 
unthinned. 

* Along areas (such as roadsides and adjacent Clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10’) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 
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OBJECTIVE: Reduce tree density and increase variability of tree spacing in 25% 
(50% of stands; 50% of acres) of the 51-60-year age class, so that tree 
densities range trom 40-110 TPA by age 61. 


ACTION: Among stands aged 51 to 60 years, ttn approximately \2 of stands in 
uplands (i.e., >1™0' from streams) to a treated stand average of 40-60 
Douglas-fir trees per acre, with vanable spacing. 


ACTION: Among stands aged 51 to 60 years, thin approximately ‘2 of stands in 
uplands (i.e., >100 from streams) to a treated stand average of 60-80 
C sugias-fir trees per acre, with variable spacing. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

¢ Select trees for retention based on a combination of thinning from below (i.e. cutting 
(cutting trees in approximate proportion to their abundance) . This prescription will be 
expected to (1) Cul most trees that are not expected to respond to increased growing 
space and (2) cut in a random or highly variable pattern some of those trees that are 
expected to respond to increased growing space (e.g.. trees with larger diameter, 
lower height-diameter ratio, greater percentage of live crown, elc ). 

* Do not select trees >20° dbh for cutting in the thinning prescription (some trees >20° 
dbh will be cut to meet coarse woody debris objectives). Do not harvest any trees 
>20° dbh felled for safety or operational reasons (though trees may be moved to 
provide coarse woody debris to other stands or streams). 

¢ Remove cut trees <20° dbh as necessary to reduce risk of fire or insect infestation. 
Some removal will generally be necessary. 

¢ Retain existing snags and coarse woody debris, except for safety or operational 
reasons. 

¢ Retain in the stand any snags felled for safety or operational reasons. 

¢ Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 

¢ Generally avoid thinning within 1.5 miles of ow! activity centers that currently have less 
than 40% suitable habitat. 

¢ Generally avoid thinning in stands that have large residual trees, large snags, and a 
wide range of tree heights, because such stands may provide roosting and foraging 
habitat for northern spotted owls. Thinning should generally be done only in stands 
that exhibit a homogeneous stand structure. 

¢ Generally avoid thinning stands with little or no late-successiona! forest within 
approximately one mile. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10’) of stands to restrict spread of noxious 
weeds Some tree cutting will be necessary to provide operational access. 

¢ Evaluate stands 251 years old with older remnant trees for potential marbled murrelet 
habitat. Survey potential habitat or leave untreated. 


ACTION: Among stands aged 51 to 60 years, thin 25% of Douglas-fir stands in riparian 
zone (i.e., <100' from strearns) to a treated stand average of 60-110 Douglas- 
fir trees per acre. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

¢ Thin from below: select the largest, most vigorous trees for retention within 
approximately even spacing to maximize individual tree growth. (in addition to the 
thinning prescription, tall or pull trees if available to provide stable in-stream structure 
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(generally 0.6 TPA 224"dbn)). 

° Leave all cul trees in the stand. 

* Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 


greece copter 
* Do not cut trees on immediate streambank that are contributing to streambank stability. 

¢ Limi falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very unevenly distributed along any 
particular stream reach). 

° Avoid creating large concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (e.g. high water temperatures, low 
stream gradient, very slow moving water) Guring seasons of low stream flow (summer 
and earty fail). 

¢ Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature. 

* Generally limit the cutting of trees >12° dbh to lessen the risk of Douglas-fir bark beetle 
infestation. (Some trees >12° dbh will be specifically selected for snag and/or coarse 
woody debris creation). Where some culting of trees >12° dbh would be needed to 
achieve target stand densities, lessen the risk of Douglas-fir bark beetle infestation 
by falling trees in the summer, removing some cut trees, or leaving part of the stand 
unthinned. 

* Lessen fire risk from thinning by not creating high fuel loads near roads. Appropriate 
mitigations include measures such as removing cut trees from the stand: pulling-back 
Cut trees from road edge; hand-piling and burning cut trees; or leaving part of the stand 
unthinned. 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 

¢ Evaluate stands 251 years old with older remnant trees for potential marbled murreiet 
habitat. Survey potential habitat or leave untreated. 


ACTION: Renovate existing roads and construct new spur roads as needed to access 
areas selected for thinning. 


GUIDELINES: 

¢ Minimize length of new spur road construction. New spur roads will generally be less 
than 200’ in length. 
© Minimize cul and fill in spur road construction. Approximate pre-construction land 
contour in Gecommuissioning. 


MITIGATION MEASURES: 

¢ Do not construct new permanent spur roads. 

* Do not construct new spur roads within Riparian Reserves, and do not construct new 
stream crossings. 

° Limit temporary spur road use to a single logging season and decommission spur 
roads at the end of the logging season (i.e, before the beginning of winter rains). 

* Do not construct any new spur roads in stands >80 years oid. 

¢ Subsoil temporary roads upon completion of project as needed to reduce soil 
compaction. 

* Block decommissioned roads to restrict vehicular access. 
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OBJECTIVE: in stends treated under the above objectives, develop densities of 
shade-toleramt conifers to ensure that by age 81. they contain densities 
similar to those found in mature nstural stands (26-90 TPA >2” dbh). 


ACTION: Wattwn stands that are fnned to Delow 110 TPA af ages 21-30 and lack 
suthoent shade-toleramt Comiler trees or seedlings to meet the otyective. 
plant seedlings of shade-tolerant conifers (western hemlock. western red- 
cedar. grand fr, moense-cedar and/or Paciic yew) a! densities of 26-200 
trees per acre. 


ACTION: Within stands that are thinned to below 80 TPA al ages 31-60 and lack 
sufhcoent shade-tolerant conifer trees or seedlings to meet the objective. 
plant seedlings of shade-toleramt coniers (western hemlock. western red- 
Cedar, grand fr, incense-cedar and/or Pacific yew) at densities of 26-200 
trees per acre 


GUIDELINES: 

° Give preference in planting to areas with the greatest likelihood of seedling 
establishment and growth. considering factors such as post-ffunnung overstory density 
and shrub competition. 

¢ Planting may be concentrated in distribution in response to site-specific conditions and 
need not be eventy distributed across the stand Planting densities should generally 
be met at the scale of 10 acres (e.g. 260-2000 trees/10 acres). 


OBJECTIVE In stands treated under the above objectives, develop quantities of 
snags and coarse woody debris to ensure that by age 81. they contain 
amounts consistent with Atternative ¢2 in the LSR Assessment (1102- 
3794 cu. fi/acre). 


in thinned stands in which some cul trees are removed and coarse woody 
debris needs are not being met. leave sufficient felled trees as coarse woody 
Gebris to meet stand average Coarse woody debris levels of at least 551 
cu.f_/acre. 


GUIDELINES: 

° Coarse woody debris levels should be met at the approximate time of thinning 
operations. 

* Coarse woody debris may be concentrated in distribution and need not be evenly 
Gistributed across the stand Coarse woody debris levels should generally be met 
at the scale of 10 acres (e.g . 5510 cu. f/10 acres) individual coarse woody debris 
patches (\¢ , areas in which all Douglas-fir trees are cut) should generally be lirnited to 
less than 1/4 acre in size. 

¢ At least hall of the volume of coarse woody debris target (i.e. 276 cu f/acre) should 
be from trees of diarneters greater than the pre-treatment stand average diameter 


ACTION: In thinned stands in which some cut trees are removed and snag needs are 
not being met, create sufficient snags to meet stand average snag levels 
of at least 551 cu f/acre. Snags may be created by a variety of methods, 
including girdling, topping, blasting, and/or fungal inoculation 


GUIDELINES. 
¢ Snag creation may be done at the time of thinning or delayed to allow time to assess 


natural tree mortality levels following thinning Regardless. snag levels should be met 
within 5 years of the thinning operations, or within 10 years for stands thinned at ages 


21-30 years. 
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¢ Snags may be concentrated im distribution and need not be evenly distributed across 
the stand. Snag levels should generally be met at the scale of 10 acres (eg. 5510 
cu.f/10 acres). individual snag patches (Le. areas im which al Douglas-fir trees are 
killed) should generally be irnted to less than 1/4 acre in se. 

¢ At least haf of the trees left for snags should nave Giameters greater than the pre- 
treatment stand average Giamneter 


GOAL 3: Reconnect streams and reconnect stream channels 
eo 


OBJECTIVE: Decommission or improve ali roads capable of delivering sediment to 
Streams, as identified in watershed analysis within 10 years. 


ACTION: Decommussion the roads shown in Append E. 


a 

© COINS ly NEED Shy SE NETS Mane 
Giscontinuing road maintenance. 
tilling the road surface with dozer and subso#ier implement or a track mounted 
excavator. 
removing gravel or pulling of gravel into the ditch line. 
scaritying roads for creation of planting areas. 
removing side cast soils fromm fill slopes with a high potential for triggering 
landsides 
filling and contouring of cul slope ditch lines to the adjacent hill slope. 
removing Culverts. 
Stabilizing stream crossings (e.g. recountering stream channeis, placement of 
muich or mats and seeding for erosion control, placement of rock and logs). 
installing water bars, cross sloping or drainage dips to ensure adequate drainage 
into vegetated areas and away trom strearns or unstable road fills. 
blocking the road using barricades, gating, or earth berm barners. 
placing slash, boulders, and/or woody debris on the road surface to deflect 
runofl, discourage OHV use, and promote vegetative growth, 
Seeding oF planting for erosion Control. 

© Alene roads being decomentesionsd, gonenily remove cdvere end recortou aream 

Channel to actueve streambank stability 


ACTION: On roads to be decommissioned, break up areas of soll compaction of the 
road surface (by subsoiling or other such methods) as needed to allow tree 
establishment and growth. 


GUIDELINES: 

¢ Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
conditions. 

° Coordinate thinning and coarse woody debris creation in adjacent stands to tall some 
trees across decommissioned roads to cover soll and block access. 


ACTION: Plant trees or other native species On Gecomrmussioned road surface when 
needed to ensure tree establishment 


ACTION: Block decommissioned road as needed to restrict vetwoular traffic 
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OBJECTIVE: On roads that will not be decommissioned, reduce the risk to the squatic 
ecosystem attributable to the road network within 10 years. 


ACTION: Elrrunate all barners to movements of anadromous fish aftributable to BLM- 
controlied roads. 


GUIDELINES: 

* Barriers may be eliminated by removal, replacement, or modification of culverts, and/or 
installation of downstream structures to rasse upstream water levels within culverts or 
upstream structure to stabilize accumulated deposition. 


ACTION: Develop and implement Memor .° of Understanding with adjacent road- 
and land-owners to elitrenate Dune: to movements of anadromous fish 
attributable to non-BLM roads o . ds. 


ACTION: Remove or replace culverts that have a high risk of failure. 


GUIDELINES: 

¢ Along roads that will not be Gecornrrmussioned, replace existing culverts that are tailed. 
undersized, or constitute passage barners. An existing culvert may be replaced with 
another culvert, a half-arch or a bridge. 

¢ For culverts creating a passage barner, where removal or replacement are not 
feasible, access to the culvert may be created or improved by downstream log or 
boulder structure designed to elevate the stream channel and create pools to facilitate 
movement into the culvert, Downstream structures may also be used in corypunction 
with culvert replacement to improve passage. 


OBJECTIVE: increase stream structure to >160 pieces/stream mile of woody debris 
(>6" diameter, 10° long) on all 1* and 2“ order streams adjacent to 
stands .80 years old. and >30 structures/stream mile along 3.8 miles of 
3", 4", or S”-order streams within 10 years. 


ACTION: Construct woody debris structures with at least 3 key pieces/structure in 3°, 
4”, or 5”-order streams. 


GUIDELINES: 

° Key pieces should generally be greater than 50’ long and 224" diameter. 

¢ Cable or otherwise stabilize structures as needed in streams that are devoid of existing 
Stable structure that has the potential to accumulate future woody debris recruitment. 

° Consider yarding logs into the stream from nearby thinning operations. 

* Wood imported trom off-site (e.g. purchased logs or any other logs not from adjacent 
or Nearby stands) should generally be used in structures on 4th and Sth-order streams. 


ACTION: in ripanan stands <80 years old that are not thinned under the thinning 
Objective below, tall or pull over trees into the stream to increase levels to 
> 160 preces/streamn mile of woody debris (>6"diameter, 10 jong). 


GUIDELINES: 

¢ On streams with no existing woody debris, cut 160 trees >6” dbh/stream mile 
(approximately 25 trees/acre) If available tall or pull trees to provide stable in-strearn 
structure (generally 0.6 TPA 224"dbn) 

* In coniler-dominated stands, generally select Douglas-fir for falling or pulling ©” 
hardwood-dominated stands. generally select red alder and bigiea! maple for lalling or 
cutting 

* in coniler-dominated stands, generally do not tall or pull more than one tree/acre from 
the largest 10% of diarneter Classes in the stand 
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¢ in hardwood-dominated stands, some conifers may be felled or pulled, but generally 
do not fall or pull more than half of the conifer trees (at the scale of one acre). 

* Do not fall or pull conifers 232” dbh. 

¢ Do not cut trees on immediate streambank that are contributing to streambank stability. 


OBJECTIVE: in 55% of riparian (<100' from stream) Douglas-fir stands 21-60 years 
old, attain conifer densities of 213 TPA 224” dbh by age 80. 


ACTION: Among stands aged 21 to 30 years, thin 75% of acres of Douglas-fir stands 
in riparian Zone (i.e., <100' from streams) to a treated stand average of 60- 
110 Douglas-fir trees per acre. 


ACTION: Among stands aged 31 to 50 years, thin 50% of acres of Douglas-fir stands 
in riparian zone (i.e., <100' from streams) to a treated stand average of 60- 
110 Douglas-fir trees per acre. 


ACTION: Among stands aged 51 to 60 years, thin 25% of Douglas-fir stands in riparian 
zone (i.e., <100' from streams) to a treated stand average of 60-110 Douglas- 
fir trees per acre. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

* Thin from below: select the largest, most vigorous trees for retention within 
approximately even spacing to maximize individual tree growth. 

* Generally leave all cut trees in the stand. Some removal may be needed to mitigate 
risk in limited locations, such as near roads. 


MITIGATION MEASURES: 

¢ Do not cut trees on immediate streambank that are contributing to streambank stability. 

¢ Limit falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very unevenly distributed along any 
particular stream reach). 

° Avoid creating large concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (e.g., high water temperatures, low 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and early fall). 

* Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature. 

¢ Generally limit the cutting of trees >12” doh to lessen the risk of Douglas-fir bark beetle 
infestation. (Some trees >12" dbh will be specifically selected for snag and/or coarse 
woody debris creation). Where some cutting of trees >12” dbh would be needed to 
achieve target stand densities, lessen the risk of Douglas-fir bark beetle infestation 
by falling trees in the summer, removing some cut trees, or leaving part of the stand 
unthinned. 

¢ Lessen fire risk from thinning by not creating high fuel loads near roads. Appropriate 
mitigations include measures such as removing cut trees from the stand; pulling-back 
Cut trees trom road edge; hand-piling and burning cut trees; or leaving part of the stand 
unthinned. 


OBJECTIVE: in 50% of riparian (<100' from stream) hardwood-dominated stands, 
attain conifer densities of 13 TPA 24”dbh by age 101-131 (or 
approximately 80 years after treatment). 


ACTION: Cut hardwoods and shrubs to provide growing space for conifers in 
hardwood-dominated stands in riparian zone (i.e., <100' from streams). 
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Alternative D 
GUIDELINES: 
¢ Cut or girdle competing hardwoods and shrubs to release existing conifer saplings or 
to create planting sites for conifers 
¢ Select for cutting primarily red alder and tall shrubs, such as salmonberry, that 


compete aggressively with conifer saplings. 
¢ Some trees may be girdled instead of cut to create snags. 


MITIGATION MEASURES: 

¢ Do not cut trees on immediate streambank that are contributing to streambank stability. 

* Limit falling of trees directly into streams to approximately 160 trees per strearn mile 
(though this average quantity would likely be very unevenly distributed along any 
particular stream reach). 

* Avoid creating large concentration of fallen trees with intact needles or leaves in 
stream reaches with poor oxygen reaeration (e.g., high water temperatures, low 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and earty fall). 

¢ Maintain sufficient stream shading so as to avoid Contributing to increased water 
temperature. 


ACTION: Plant conifer seedlings and/or saplings in hardwood-dominated stands that 
were treated under the previous action and lack sufficient conifers to meet 
objective densities. 


GUIDELINES: 

¢ Species planted will be primarily western red-cedar and Douglas-fir, but may also 
include western hemlock and grand fir, depending on specific site conditions. 

¢ Give preference in planting to areas with the greatest likelinood of conifer 
establishment and growth, considering factors such as soil conditions, overstory 
density and shrub competition. 

¢ Planting may be concentrated in distribution in response to site-specific conditions and 
need not be evenly distributed across the stand. 

¢ Tube western red-cedar seedlings to reduce browsing. 

¢ Control competing shrub vegetation by placing mats or mulch around the trees or 
by cutting competing shrubs at planting and during subsequent years as needed to 
establish trees. 


Appendix A 


ALTERNATIVE E 
Reduce Stand Densities as Quickly as Possible 


Achieve tree densities typical of late-successional forests as soon as possible regardiess of short-term 
impacts 


GOAL 1: Protect and enhance late-successional and 
old-growth forest ecosystems. 


OBJECTIVE: On decommissioned and BLM-controlied roads, contro! noxious weeds 
within 10 years sufficient to ensure they do not penetrate into late- 
successional stands. 


ACTION: inventory roads within or adjacent to late-successional stands for the 
presence of noxious weeds. 


ACTION: Remove noxious weeds from BLM-controlied roads, including roads to be 


ACTION: Piant trees or other native species in the decommissioned roads to prevent 
noxious weeds from becoming established in areas where weed seed is 
likely to spread into the decommissioned roads. 


GUIDELINE: 
¢ Use methods to remove weeds such as mowing, pulling, cutting and grubbing 
depending on the weed species. 


OBJECTIVE: Decommission non-shared, BLM-controlied roads in the next 10 years 
within or adjacent to late-successional stands. 


ACTION: Decommission the roads shown in Appendix E. 


GUIDELINE: 
* In determining the timing for decommissioning, consider whether the road would 
provide access for other management actions. 


ACTION: Decommission unnumbered roads and non-designated trails as needed to 
protect and enhance late-successional forests. 


ACTION: On roads to be decommissioned, break up areas of soil compaction of the 
road surface (by subsoiling or other such methods) as needed to allow tree 
establishment and growth. 


GUIDELINES: 

* Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
conditions. 

* Coordinate thinning and coarse woody debris creation in adjacent stands to fall some 
trees across decommissioned roads to cover soil and block access. 
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ACTION: Plant trees or other native species on the decommissioned road surface 
when needed to ensure tree establishment. 


ACTION: Block decommissioned roads as needed to restrict vehicular traffic. 


GOAL 2: Foster the development of late-successional forest 


structure and in plantations and young 
forests within LSR 267. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 90% 
(100% of stands; 90% of acres) of the 1-20-year age class, so that tree 
densities range from 31-46 TPA by age 21. 


ACTION: Thin stands aged 15 to 20 years to a stand average of 31-46 Douglas-fir 
trees per acre, with variable spacing. 


GUIDELINES: 

¢ Select only Douglas-fir for cutting. 

* Select trees for retention based on random or highly variable spacing. 
* Leave most or all cut trees in the stand. 


MITIGATION MEASURES: 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 10°) of stands to restrict spread of noxious 
weeds. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 75% 
(100% of stands; 75% of acres) of the 21-30-year age class, so that tree 
densities range from 31-46 TPA by age 31. 


ACTION: Thin stands aged 21 to 30 years to a treated stand average of 31-46 


GUIDELINES: 

¢ Select only Douglas-fir for cutting. 

* Select trees for retention based on random or highly variable spacing. Select trees 
amongst diameter classes approximately in proportion to their abundance. 

* Leave in the stand any cut trees >16° dbh. 

* Remove cut trees <16" dbh as necessary to reduce risk of fire or insect infestation. 
Some removal will generally be necessary in stands that have been pre-commercially 
thinned more than 8 years ago and are more than 23 years old. 

* Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 


MITIGATION MEASURES: 

* Do not cut trees on immediate streambank that are contributing to streambank stability. 

* Limit falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very unevenly distributed along any 
particular stream reach). 

* Avoid creating large Concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (e.g., high water temperatures, low 
stream gradient, very slow moving waier) during seasons of low stream flow (summer 
and early fall). 

* Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature. 
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* Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 25°) of stands to restrict spread of noxious 
weeds. Some tree Cutting will be necessary to provide operational access. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 75% 
(100% of stands; 75% of acres) of the 31-50-year age ciass, so that tree 
densities range from 31-46 TPA by age 51. 


ACTION: Thin stands aged 31 to 50 years to a treated stand average of 31-46 
Douglas-fir trees per acre, with variable spacing. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

¢ Select trees for retention based on random or highly variable spacing. Select trees 
amongst diameter classes approximately in proportion to their abundance amongst 
Giemeter classes. 

* Remove cut trees <20° dbh as necessary to reduce risk of fire or insect infestation. 
Some removal will generally be necessary. 

* Do not harvest any trees >20° dbh felled for safety or operational reasons (though 
trees may be moved to provide coarse woody debris to other stands or streams). 

¢ Retain existing snags and coarse woody debris, except for safety and operational 
reasons. 

¢ Retain in the stand any snags felled for safety or operational reasons . 

¢ Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 


MITIGATION MEASURES: 

* Do not cut trees on immediate streambank that are contributing to streambank stability. 
* Limit falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very unevenly distributed along any 

particular stream reach). 

¢ Avoid creating large Concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (e.g., high water temperatures, low 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and early fail). 

* Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature. 

* Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 25°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 


OBJECTIVE: Reduce tree density and increase variability of tree spacing in 25% 
(50% of stands; 50% of acres) of the 51-60-year age ciass, so that tree 
densities range from 31-46 TPA by age 81. 


ACTION: Thin stands aged 51 to 80 years to a treated stand average of 31-46 
Douglas-fir trees per acre, with variable spacing. 


GUIDELINES: 

* Select only Douglas-fir for cutting. 

¢ Select trees for retention based on a combination of thinning from below (i.e., cutting 
smalier diameter trees); proportional thinning amongst the larger diameter trees 
(Cutting trees in approximate proportion to their abundance); and retention of the 
largest trees. This prescription will bo expected to (1) cut most trees that are not 
expected to respond to increased growing space and (2) cut in a random or highly 


Alternative E 


variable pattern some of those trees thal are expected to respond to increased 
percentage of live crown, etc.). Generally select for retention all of the largest 5% of 
the tree diameter distribution. 

¢ Remove cut trees <20" dbh as necessary to reduce risk of fire or insect infestation. 
Some removal will generally be necessary. 

* Do not harvest any trees >20° dbh felled for salety or operational reasons (though 
trees may be moved to provide coarse woody debris to other stands or streams). 

* Retain existing snags and coarse woody debris of decay c!_sses, except for safety and 
operational reasons. 

¢ Retain in the stand any snags felled for safety or operational reasons. 

* Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under objectives below. 

¢ Generally avoid thinning within 1.5 miles of owl activity centers. 


MITIGATION MEASURES: 

¢ Do not cut trees on immediate streambank that are contributing to streambank stability. 

* Limit falling of trees directly into streams to approximately 160 trees per stream mile 
(though this average quantity would likely be very unevenly distributed along any 
particular stream reach). 

¢ Avoid creating large concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reaeration (e.g., high water temperatures, low 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and early fall). 

¢ Maintain sufficient stream shading so as to avoid Contributing to increased water 
temperature. 

¢ Along areas (such as roadsides and adjacent clearcuts) with noxious weed problems, 
do not thin along edge (approximately 25°) of stands to restrict spread of noxious 
weeds. Some tree cutting will be necessary to provide operational access. 

¢ Evaluate stands 251 years old with older remnant trees for potential marbled murreiet 
habitat. Survey potential habitat or leave untreated. 


ACTION: Construct new roads or renovate existing roads as needed to access areas 
identified as suitable for thinning. 


GUIDELINES: 
¢ Where new stream crossings are required, use temporary roads that are 
decommissioned after a single logging season. 


MITIGATION MEASURES: 

¢ Waterbar temporary roads between logging seasons. 

* Subsoil temporary roads upon completion of project as needed to reduce soil 
compaction. 

* Block decommissioned roads to restrict vehicular access. 


OBJECTIVE: in stands treated under the above objectives, develop densities of 
shade-tolerant conifers to ensure that by age 81, they contain densities 
similar to those found in mature natural stands (26-90 TPA >2” dbh). 


ACTION: Within thinned stands that lack sufficient shade-tolerant conifer trees or 
seedlings to meet the objective, plant seedlings of shade-tolerant conifers 
(western hemiock, western red-cedar, grand fir, incense-cedar and/or Pacific 
yew) at densities of 26-200 trees per acre. 
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GUIDELINES: 

¢ Give preference in planting to areas with the greatest likelinood of seedling 
establishment and growth, considering factors such as post-thinning oversiory density 
and shrub competition. 

¢ Planting may be concentrated in distribution in response to site-specific conditions and 
need not be evenly distributed across the stand. Planting densities should generailly 
be met al the scale of 10 acres (e.g., 260-2000 trees/10 acres). 


OBJECTIVE: in stands treated under the above objectives, develop quantities of 
snags and coarse woody debris to ensure that by age 81, they contain 
amounts consistent with Alternative #2 in the LSR Assessment (1102- 
3794 cu. fi/acre). 


ACTION: In thinned stands in which some cul trees are removed and coarse woody 
debris needs are not being met, leave sufficient felled trees as Coarse woody 
Gebris to meet stand average coarse woody debris levels of at least 551 
cu.f_/acre. 


GUIDELINES: 

* Coarse woody debris levels should be met at the approximate time of thin-wng 
operations. 

¢ Coarse woody debris may be concentrated in distribution and need not be eventy 
distributed across the stand. Coarse woody debris levels should generally be met 
at the scale of 10 acres (e.g., 5510 cu.ft/10 acres). individual coarse woody debris 
patches (i.e. areas in which all Douglas-fir trees are felled) should generally be imnited 
to less than 1/4 acre in size. 

* At least half of the volume of coa.3e woody debris target (i.e.. 276 cu.fi/acre) should 
be from trees of diameters greater than the pre-treatment stand average diameter 


ACTION: In thinned stands in which some cul trees are removed and snag needs are 
not being met, create sufficient snags to meet stand average snag levels 
of at least 551 cu.ft/acre. Snags may be created by a variety of methods. 


GUIDELINES: 

¢ Snag creation may be done at the time of thinning or delayed to allow time to assess 
natura! tree mortality levels following thinning. Regardiess, snag levels should be met 
within 5 years of the thinning operations. 

¢ Snags may be concentrated in distribution and need not be eventy distributed across 
the stand. Snag levels should generally be met at the scale of 10 acres (e.g. 5510 
cu.ft/10 acres). individual snag patches (i.e., areas in which all Douglas-fir trees are 
killed) should generally be limited to less than 1/4 acre in size. 

* At least half of the trees left for snags should have diameters greater than the pre- 
treatment stand average diameter. 


GOAL 3: Reconnect streams and reconnect stream channels 
SS ee nee pene UND ne 


OBJECTIVE: Decommission or improve all roads capable of delivering sediment to 
streams, as identified in watershed analysis within 10 years. 


ACTION: Decommission the roads shown in Appends E. 
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* Decommissioning may include any of the following measures: 

- Giscontinuing road maintenance, 

- tilling the road surface with dozer and subsoiler implement or a track mounted 

excavator, 

-  femoving gravel or pulling of gravel into the ditch line: 
scaritying roads for creation of planting areas. 
removing side Cast soils from fill slopes with a high potential for tnggenng 
landsindes. 
filling and Contouring of cut slope ditch lines to the adjacent hill siope. 
removing Culverts. 
Stabilizing stream crossings (e.g. recountering stream charels, placement of 
muich or mats and seeding for erosion control, placement of rock and logs). 
installing water bars, cross sloping or drainage dips to ensure adequate Gramage 
into vegetated areas and away fror streams or unstable road fills. 
blocking the road using barncades, gating, or earth berm barners. 
placing slash, boulders, and/or woody debris on the road surtace to deflect 
runoff, discourage OHV use. and promote vegetative growth. 
seeding or planting for erosion Control. 

© Along reads being docomemiesionsd, goneniy remove cebverte end recortow eveam 

Channets to actweve streambank stability. 


ACTION: On roads to be decommissioned, break up areas of soll compaction of 
the rod surface (by subsoiling or other such methods) as needed to 
«tow tree establishment and growth. 


GUIDELINES 

¢ Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
conditions. 

* Coordinate thinning and coarse woody debris creation in adjacent stands to tall some 
trees across Gecommussioned roads to Cover soil and block access. 


ACTION: Plant trees or other native species on Gecommissioned road surface 
when needed to ensure tree establishment. 


ACTION: Block decommissioned road as needed to restrict vetcular traffic. 


OBJECTIVE: On roads that will not be decommissioned, reduce the risk to the 
aquatic ecosystem attributable to the road network within 10 years. 


ACTION: Eliminate all barners to movements of anadromous fish and aquatic 
organisms attributable to BLM-controtied roads. 


GUIDELINES: 

¢ Barners may be eliminated by removal, replacement, or modification of culverts, and/or 
installation of downstream structures to raise upstream water levels withwn Culverts or 
upstream structure to stabilize accumulated deposition. 


ACTION: Develop and implernent Memoranda of Understanding with adjacent 
road- and land-owners to eliminate barners to movements of 
anadromous fish and other aquatic organisms attributable to non-BLM 
roads or lands. 


ACTION: Remove or replace Culverts that have a high risk of failure. 
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GUIDELINES: 

* Along roads that will not be decommissioned, replace existing culverts that are tailed, 
undersized, or constitute passage barners. An existing culvert may be replaced with 
another culvert, a half-arch or a bridge. 

¢ For culverts creating a passage barrier, where removal or replacement are not 
feasible, access to the Culvert may be created or improved by downstream log or 
boulder structure designed to elevaie the stream Channe! and create pools to facilitate 
movement into the culvert. Downstream structures may also be used in Conjunction 
with culvert replacernent to wnprove passage. 


OBJECTIVE: increase stream structure to >160 pieces/stream mile of woody debris 
(>6" diameter, 10° long) on all streams adjacent to stands <80 years oid, 
inctuding> 16 large pieces/stream mile (>24” diameter, 32’ long)/mile on 
5.8 miles of 3*-order streams and larger within 10 years. 


ACTION: In nipanan stands 80 years old that are not thinned under the thinning 
objectives, fall or pull over trees into the stream to increase levels to >160 
preces/streamn mile of woody debris (>6"diameter, 10° long) including >16 
large preces/stream mile ( 24° diameter, 32 long)/siream mile on 3rd-order 
or larger streams. 


GUIDELINES: 

¢ On streams with no existing woody debris, cul 160 trees >6° dbtstream mile 
(approximately 12-25 trees/acre) including> 16 large preces/stream mile (224° 
chamneter, 32 long)/mile on 3rd-order or larger streams if available | 

¢ Where sufficient trees are not available to increase levels to >16 large preces/stream 
mile of woody debris (>24” diameter, 32° long) on 3rd-order or larger streams, bring 
logs trom off-site and place in stream. Consider yarding logs into the stream trom 
nearby thinning operations. 

* In coniter-dominated stands, generally select Douglas-fir for falling or pulling. In 
hardwood-dominated stands, generally select red alder and bigieal mapie for tailing or 
cutting 

* in coniler-dominated stands. generally do not fall or pull more than one tree/acre from 
the largest 10% of ciarneter classes in the stand. 

* in hardwood-dormnated stands, some conifers may be felled or pulled, but generally 
do not tall or pull more than hail of the conifer trees (at the scale of one acre). 

* Do not cut trees on immediate streambank that are contributing to streambank stability 


OBJECTIVE: in 75% (100% of stands; 75% of acres) of riparian (<100' from stream) 
hardwood-dominated stands, attain coniter densities of 19-51 TPA free- 
Te 


ACTION: Cut hardwoods and shrubs to provide growing space for conifers in 
hardwood-dorminated stands in ripanan zone (i.e. <100 from streams) 


GUIDELINES: 

¢ Cut or girdle competing hardwoods and shrubs to release existing coniler saplings or 
to create planting sites for coniters 

* Select tor cutting primarily red alder and tall shrubs, such as saimonberry, that 
compete aggressively with conier saplings. 

* Some trees may be girdled instead of cul to create snags. 
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Do not cut trees on immediate streambank that are contributing to streambank stability 
Lurmit talhng of trees Girectly into streams to approximately 160 trees per stream mile 
(though thus average quantity would likely be very unevenly distributed along any 
particular stream reach). 

Avoid creating large Concentration of fallen trees with intact eeciles or leaves in 
stream reaches with poor oxygen reaeration (e.g. high water temperatures, low 
stream gradient, very slow moving water) during seasons of low strearn flow (surnmer 
and earty fall). 
Maintain sufficient stream shading So as to avoid Contributing to increased water 
temperature 


ACTION: Plant conifer seedlings and/or saplings in hardwood-domwnaied stands that 


were treated under the previous action and lack sufficent conifers to meet 
objective densities. 


Species planted will be primarily weste n red-cedar and Douglas-fir, but may also 
include western hemlock and grand fir, depending on specific site conditions. 

Give preference in planting to areas with the greatest likelinood of conifer 
establishment and growth, considering factors such as soi Conditions, overstory 
density and shrub competition. 

Planting may be concentrated in distribution in response to site-specific conditions and 
need not be eventy distributed across the stand. 


* Tube western red-cedar seedlings to reduce browsing. 
¢ Control competing shrub vegetation by placing mats or muich around the trees or 


by cutting competing shrubs at planting and during subsequent years as needed to 
estabirsn trees 
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ALTERNATIVE F 
Multi-Entry and Multi-Trajectory Thinning 


Maintain stand vigor by increasing growing space. developing wind firmness, and maintaining crown 
development, while maintairung Canopy closure 


GOAL 1: Protect and enhance late-successional and 
old-growth forest ecosystems. 
OBJECTIVE: On decommissioned and BLM-controlied roads. contro! noxious weeds 


within 10 years sufficient to ensure they do not penetrate into late- 
successional stands. 


ACTION: inventory roads withun or adjacent to late-successional stands for the 
presence of noxious weeds. 


ACTION: Remove noxious weeds from BLM-controiied roads, including roads to be 
decommissioned. 


ACTION: Plant trees or other native species in the Gecommussioned roads to prevent 
noxious weeds from becoming established in areas where weed seed is 
likely to Spread into the decommissioned roads. 


GUIDELINE: 
° Use methods to remove weeds such as mowing, pulling, cutting and grubbing 
depending on the weed species. 


OBJECTIVE: Decommission or close and stabilize non-shared, BLM-controlied roads 
that (1) are capable of delivering sediment to streams. (2) are damaged 
and not needed for future access. or (3) dead-end in late-successiona!l 
stands. 


ACTION: Decommuission the roads shown in Appendix E 


GUIDELINE: 
© In determining the timing for decommissioning, consider whether the road would 
provide access for other management actions. 


ACTION: Decomrmussion unnumbered roads and non-designated trails as needed to 
protect and enhance late-successiona! forests. 


ACTION: On roads to be decommissioned, break up areas of soll compaction of the 
road surtace (by subsoiling or other such methods) as needed to allow tree 
establishment and growth 


GUIDELINES 

¢ Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
Conditions. 

Coordinate thinning and coarse woody debris creation in adjacent stands to fall some 

trees across Gecommussioned roads to Cover soll and block access. 
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OBJECTIVE: Reduce tree density in 90% of the 10-24-year age class so that tree 
densities range trom 105-250 TPA by age 25. 


Thun 27% of stands aged 10-24 years old thal have not been pre- 
commercially thunned or that have more than 220 well-spaced trees per acre 
to 105-150 TPA. 


Thun 25% of stands aged 10-24 years old that have not been pre- 
commercially thinned or that have more than 220 well-spaced trees per acre 
to 135-220 TPA. 


Thun 13% of stands aged 10-24 years old that have not been pre- 
commercially thinned or that have more than 250 well-spaced trees per acre 
to 150-250 TPA. 


Thun 25% of stands aged 10-24 years old that have not been pre- 
commercially thinned or that have more than 250 well-spaced trees per acre 
to 165-240 TPA. 


GUIDELINES: 

* Select the largest. most vigorous trees for retention wittwn overall even spacing 

* Leave most or al cul trees in the stard. 

¢ Retain most minor coniers (\.e.. western hemiock. western red-cedar, grand fr. and 
incense-cedar) as part of the overall conder spacing giving greater preference to 
munor conmilers when they are more scarce: 

* Retain most larger hardwoods (typically retain hardwoods >12° dbh) 

Generally avord thinning within 10 of perenrual streams: 


OBJECTIVE: Reduce tree density in 47% of the 25-39-year age class, so that tree 
Gensities range trom 60-135 TPA by age 40. 


ACTION: Thin 7% of stands aged 25 to 39 years old thal have more than 150 wel- 
spaced trees per acre to 60-75 TPA 


Thun 7% of stands aged 25 to 39 years oid that have more than 150 well- 
spaced trees per acre to 60-105 TPA. 
spaced trees per acre to 75-125 TPA. 


ACTION: 

ACTION: Thin 7% of stands aged 25 to 39 years old that have more than 250 well- 

ACTION: Thin 13% of stands aged 25 to 39 years ok) that have more than 150 wel- 
spaced trees per acre to 60-125 TPA. 

ACTION: Thin 13% of stands aged 25 to 39 years ok that heave more than 210 wel- 
spaced trees per acre to 90-135 TPA. 
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GUIDELINES: 

¢ Thin from below: select the largest, most vigorous trees for retention. 

* Retain most minor conilers (¢.9.. western hemlock, western red-cedar, grand fir, and 
incense-Cedar) and hardwoods. 

° Generally use the higher Gensity prescriptions (Le. >75 TPA) wittun 50 of streams. 

¢ Remove cul trees as necessary to reduce risk of fire or insect infestation. Some 
removal wil generally be necessary 

¢ Retain existing snags and coarse woody debris of decay Classes 3, 4, and 5, except 
for safety or operational reasons. 

° Retain in the stand any snags felied tor salety or operational reasons. 


MITIGATION MEASURES: 

¢ Do not cul trees on immediate streamnbank that are contributing to strearnbank stability 

¢ Lummi tailing or pulling of trees Girectly into streams to approximatety 160 trees per 
Strearn mule (though tts average Quantity would likely be very uneventy distributed 
along any particular stream reach) 

° Avoid creating large concentration of talien trees with intact needies or leaves in 
Stream reaches with poor oxygen reaeration (e.g. high water tenperatures. low 
stream gradient. very slow Moving water) during seasons of low sirearn flow (summer 
and early tall). 

¢ Maintain sufficient stream shading 80 as to avoid contributing to «creased water 
temperature 


OBJECTIVE: Reduce tree density in 24% of the 40-60-year age class, so that tree 


densities range from 35-105 TPA by age 81. 


ACTION: i Thin 4% stands aged 40 to 60 years that have less than 210 trees per acre to 
a treated stand average of 35-55 trees per acre 

ACTION: Thin 4% stands aged 40 to 60 years that have less than 210 trees per acre to 
a treated stand average of 55-65 trees per acre. 

ACTION: Thin 4% stands aged 40 to 80 years that have less than 210 trees per acre to 
a treated stand average of 55-75 trees per acre 

ACTION: Thin 6% stands aged 40 to 60 years that have less than 210 trees per acre to 
a treated stand average of 65-85 trees per acre 

ACTION: Thin 6% stands aged 40 to 60 years that have less than 210 trees per acre to 
a trer’* “and average of 65-105 trees per acre. 

GUIDELINES. 


¢ Thun from betow s...t the largest. most vigorous trees for retention. 

* Retain most minor conifers (eg. western hemlock. western red-cedar. grand fir, and 
incense-cedar) and hardwoods: 

* Maintain >55 TPA wittun 100 of streams 

* Do not cul trees on immediate strearnbank that are contributing to streamnbank stability 

* Remove cul trees as necessary to reduce risk of fire or insect infestation Some 
removal wil generally be necessary. except do nol remove trees cut withwn 25 of 
strearns oF felled to wittwn 25 of streams 

¢ Retain existing snags and coarse woody debris of decay classes 3. 4. and 5. except 
for satety or operational reasons. 

¢ Retain in the stand any snags telied for safety or operational reasons 

° Target stand densities should be reached after completion of coarse woody debris and 
snag Creation done under otyectives below 
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MITIGATION MEASURES: 

° Do not cut trees on enmecuile strearnbarnk that are Comtributing to strearnbank stability 

¢ Lummi taling or pulling of trees Girectly mio streams to approxrnately 160 trees per 
stream mule (though tts average Quantity would lwety be very unevenly Ostrituted 
along any perthoular stream reach) 

° Avord creating large Concentration of tallen trees wilh miact needies or leaves mn 
stream reaches wilh poor oxygen reseraton (eg . hgh water temperatures. low 
strearn gracent. very slow Moving walter) dunng seasons of low strearn flow (surmmer 
and earty taf’). 

° Martan sufhoent strearn shading $0 as to avoid Contributing to increzsed water 
temperature 

¢ Evaluate stands 251 years old with older remnant trees for potential marbled murreiet 
habtal Survey potential nabeat or eave untreated. 


ACTION: Construct new roads or renovate existing roads as needed to access areas 
Wenthed as suttabie tor thunnng 


* Do not build new roads im stands >60 years old. 

* Waterbar temporary roads between logging seasons 

* Decomrmussion roads upon completion of final stand thinning 
* Block Gecormrmssioned roads to restrict vetwoular access. 


OBJECTIVE in stands treated under the above objectives. develop densities of 
shade-tolerant conifers to ensure that by age 81. tney contain densities 
similar to those found in mature natural stands (26-90 TPA >2° dbh). 


ACTION: Within thunned stands that lack sufficient shade-tolerant conifer trees or 
Seedings to Meet the objective. plant seedings of shade-tolerant confers 
(western hemlock. western red-cedar, grand fir, ncense-cedar and/or Pacific 
yew) at densities of 26-200 trees per acre 


GUIDELINES: 

* Give preference in planting to areas with the greatest likelihood of seedling 
establishment and growth. considering factors such as post-thunning overstory density 
and shrub competition. 

¢ Planting may be Concentrated in distribution in response to site-specific conditions and 
need not be evenly distributed across the stand Planting densities should generally 
be met at the scale of 10 acres (e.g . 260-2000 tress/10 acres) 


OBJECTIVE in stands treated under the above objectives. develop quantities of 
Snags and Coarse woody debris to ensure that by age 61. they contain 
amounts consistent with Alternative #3 in the LSR Assessment (525- 
2844 cu fi/acre). 


ACTION: Cut and leave 3-15 Douglas-fir trees per acre as Coarse woody debris 
(appromimatety 100-500 cu f_/acre) in stands ttwnned at ages 40-80 in which 
coarse woody debris needs are not being met 


ACTION: Create snags by killing 1-3 Douglas-fir trees per acre (approximately 30-100 
Cu_fi/acre) in stands thinned at ages 40-80 in which snag needs are not 
being met. Snags may be created by a variety of methods, including girdling, 

topping, blasting, and/or fungal inoculation. 


GUIDELINES: 

¢ Snag and coarse woody debris creation may be done at the time of thinning or delayed 
to allow time to assess natural tree mortality levels following thinning. Regardless, 
snag and coarse woody debris levels should be met within 10 years of the thinning 
operations. 

* Coarse woody debris and snags may be concentrated in distribution and need not 
be eveniy distributed across the stand. Coarse woody debris and snag levels should 
generally be met at the scale of 10 acres. individual coarse woody debris and snag 
patches (i.e., areas in which ali Douglas-fir trees are cut or killed) should generally be 
limited to less than 1/4 acre in size. 


GOAL 3: Reconnect streams and reconnect stream channels 
ee 


OBJECTIVE: Decommission or improve ali roads capable of delivering sediment to 
streams, as identified in watershed analysis within 10 years. 


ACTION: Decommission the roads shown in Appendix E. 


GUIDELINES: 
¢ Decommissioning may include any of the following measures: 

- discontinuing road maintenance; 
tilling the road surface with dozer and subsoiler implement or a track mounted 
excavator; 

-* ©, %, 0 ~Oy Sy C@ ME * “removing gravel orpoling of gravel into the ditch line, . - 
Brew ss a ad sCarityl.ng rostuPny Creation Df planting areas: 

-  femoving side cast soils from fill slopes with a high potential for triggering 
landsides. 
filling and contouring of cut slope ditch lines to the adjacent hill slope; 
removing Culverts, 
Stabilizing stream crossings (e.g., recountering stream channels, placement of 
muich or mats and seeding for erosion control, placement of rock and logs); 
installing water bars, cross sloping or drainage dips to ensure adequate drainage 
into vegetated areas and away from streams or unstable road fills; 
blocking the road using barricades, gating, or earth berm barriers, 
placing slash, boulders, and/or woody debris on the road surface to deflect 
runoff, discourage OHV use, and promote vegetative growth, 
seeding or pianting for erosion control. 

© Along roads being decommissioned, gerally remove cu'verts and recontour stream 

Channels to achieve streambank stability. 


ACTION: On roads to be decommissioned, break up areas of soil compaction of the 
road surface (by subsoiling or other such methods) as needed to allow tree 
establishment and growth. 


a 
¢ Where subsoiling or other such methods will not be sufficient to allow tree 
establishment and growth, recontour the road area to create better tree growing 
conditions. 
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¢ Coordinate thinning and coarse woody debris creation in adjacent stands to fall some 
trees across Gecommissioned roads to cover soil and biock access. 


ACTION: Plant trees or other native species on decommissioned road surface when 
needed to ensure tree establishment. 


ACTION: Block decommissioned road as needed to restrict vehicular traffic. 


OBJECTIVE: On roads that will not be decommissioned, reduce the risk to the aquatic 
ecosystem attributable to the road network within 10 years. 


ACTION: Eliminate all barriers to movements of anadromous fish and aquatic 
organisms attributable to BLM-controlied roads. 


GUIDELINES: 

* Barriers may be eliminated by removal, replacement, or modification of culverts, and/or 
installation of downstream structures to raise upstream water levels within culverts or 
upstream structure to stabilize accumulated deposition. 


ACTION: Develop and implement Memoranda of Understanding with adjacent road- 
and land-owners to eliminate barriers to movements of anadromous fish and 
other aquatic organisms attributable to non-BLM roads or lands. 


ACTION: Remove or replace culverts that have a high risk of failure. 


GUIDELINES: 

* Along roads that will not be decommissioned, replace existing Culverts that are failed, 
undersized, or constitute passage barriers. An existing culvert may be replaced with 
another culvert, a half-arch or a bridge. 

* For culverts creating a passage barrier, where removal or replacement are not 
Ramer Aeneid pres ney om bw ey te rent dampens he as eae 
boulder structure degigned to elevate the stréam channel and crpate pgols to facilitate 8=§_¢ 
move. >nt into the culvert. Downstream structures may also be used in conjunction 
with culvert replacement to improve passage. 
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OBJECTIVE: Increase stream structure to 56 structures/stream mile along 3.8 miles of 
streams within 10 years. 


ACTION: Construct woody debris structures with at least 3 key pieces/structure in 3”, 
4”, or 5”-order streams. 


GUIDELINES: 

* Key pieces should generally be greater than 50’ long and 224"diameter. 

¢ Cable or otherwise stabilize structures as needed in streams thai are devoid of existing 
stable structure that has the potential to accumulate future woody debris recruitment. 

* Wood imported from off-site (e.g., purchased logs or any other logs not from adjacent 
or nearby stands) should generally be used in structures on 4th and Sth-order streams. 


OBJECTIVE: in 50% of riparian (<100' from stream) hardwood-dominated stands, 
attain conifer densities of 213 TPA 224" dbh by age 101-131 (or 


approximately 80 years after treatment). 


ACTION: Cut hardwoods and shrubs to provide growing space for conifers in 
hardwood-dominated stands in riparian zone (i.e., <100' from streams). 
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GUIDELINES: 

¢ Cut or girdle competing hardwoods and shrubs to release existing conifer saplings or 
to create planting sites for conifers 

* Select for cutting primarily red alder and tall shrubs, such as salmonberry, that 
compete aggressively with conifer saplings. 

¢ Some trees may be girdied instead of cut to create snags. 


MITIGATION MEASURES: 

¢ Do not cul trees on immediate streambank that are Contributing to streambank stability. 

© Limit falling or pulling of trees directly into streams to approximately 160 trees per 
stream mile (though this average quantity would likely be very unevently distributed 
along any particular stream reach). 

° Avoid creating large Concentration of fallen trees with intact needies or leaves in 
stream reaches with poor oxygen reeeration (e.g., high water temperatures, iow 
stream gradient, very slow moving water) during seasons of low stream flow (summer 
and earty fall). 

¢ Maintain sufficient stream shading so as to avoid contributing to increased water 
temperature. 


ACTION: Plant conifer seedlings and/or saplings in hardwood-dominated stands that 
were treated under the previous action and lack sufficient conifers to meet 
objective densities. 


GUIDELINES: 

¢ Species planted will be primarily western red-cedar and Douglas-fir, but may also 
include western hemlock and grand fir, depending on specific site conditions. 

¢ Give preference in planting to areas with the greatest likelihood of conifer 
establishment and growth, considering factors such as soil conditions, overstory 
density and shrub competition. 

* Planting may be concentrated in distribution in response to site-specific conditions and 
need not be evenly distributed across the stand. 

oe ; * Tube western red-cedar seedlings to reduce brawsing. 

Me tO +12 00 6 OO _- & .Centrol tompeting sarub vegetation vy placing mats or mulch around fhe 7. * 
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APPENDIX B 
Forest Modeling And The Landscape 
Management System (LMS) 


Introduction 


In order to evaluate the Consequences of silvicultural actions, we projected the forest 
landscape forward in time. We had to strike a balance between the precision of the 
modeling and the scope of the analysis, because of the large size of the landscape. the 
variety of Conditions existing upon that landscape, and the variety of treatments analyzed. 
For each step in the modeling, we invoked simplifying assumptions to prevent the 
analysis from expanding beyond a manageable size. 


The major steps in the modeling include: 

. establishing the starting condition, 

. developing the treatment pathways. 

° projecting the landscape forward in time using a stand growth modet: 
. summarizing the results across the landscape; and 

. €valuating the results against critena. 


Establishment of the Starting Condition 


. Available Data ei = 
The Eugene District maintains a Geographic information System (GIS) which, along 
with the Forest Operations inventory (FO!), identifies the location and attributes such as 
age and stand type for each stand in the planning area. The District aiso maintains the 
MICRO*STORMS data base, which records the treatment history for all managed stands. 
These three geographically-based systems are connected through a unique number - the 
FO polygon number — which identifies each forest stand. This FO! polygon number and 
the attributes ascribed to it form the basis of all summary numbers, such as acres of an 
age-class, acres which have been planted, etc. The starting acres and later stratifications 
of these acres are all calculated from summaries or intersections of these polygons with 
various GIS themes, such as stream or road locations. 


In addition to these main data systems which are used to develop the landscape 
application of the silvicultural treatments, various other data exist to assist in the analysis. 
We used stand exam data, post-pre-commercial thinning exams, stocking exams, and 
timber sale Cruise data to calibrate the analysis at various points. 


Stratification 

Once the FO! polygons and their acres were compiled by stand birthdate and treatment 
history (see Graph 45), we stratified the landscape into a series of 15 “type stands”: a 
generalized stand condition for a given age class and its typical management history. 
These type stands are surrogates for a group of age classes or birthdates. Reduction 
of the multitude of stand ages into a smaiier set of type stands keeps the application 

of the treatments to a manageable size. The type stands selected for this analysis are 
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density-dependent 8 20 30 * * 61 81 151 


We modeled stands Graph 45 

>80 years of age, 

which are not proposed for treatment, with only 3 type stands, despite the wide variety 
of conditions present in older stands. The analysis assumes that these older stands 
have already attained late-successiona! forest structure and will change slowly over the 


Table 9. Type Stand Groupings 
| Ages | Acres Average age | Average age 
T\ pe name represented | * represented |] (wid mean) Pe 

- DF 10 rx) 191 9 9 

DFS non-pet 10-14 662 12 13 

DF 15 pet 10-14 1118 12 4 

DF 20 15-19 XN 16 1s 

DF 25 20-24 1759 22 23 

DF #0 25-29 2043 27 

DF 35 w-35 24 32 2 

DF 40 non-pet %-42 718 9 41 

DF 40 pet %-42 413 0 4) 

DF 45 43.49 1496 44 44 

DF 55 S0.59 1688 53 5} 

DF 65 61-66 376 63 61 

DF 75 71-76 170 7I 7} 

DF 95 Bi-tt) 1838 101 101 

DF 135 121-151 26! 145 14] 

OG iSO 1524 8442 19 19! 

DF=Dougias fr 

OG © Old Growsh 

pet © pre commercidy tunned 

fon pct = RoW pre commercially thinned 
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Finally, we spit all type stands into 2 subgroups: uplands and npanan areas (<100' from 
streams). Riparian areas were Wentified based on the Eugene District Hydrological GIS 
theme. Splitting FO! polygons into upland and npanan stands allowed the modeung of 
Gifferent treatment prescriptions in upland and npanan areas. 


Starting inventories 

We developed starting stand inventones for type stands <80 years old using the FVS 
the range of the stand type (see Table 9) and assumed the treatmet hustory to be that 
which was predominant at the time, from the MICRO*STORMS database. We assured 
that stands were pre-commercially thinned, with the following exceptions. The DF 10 
(Le., 10-year old type stand) has not yet been pre-commercially ttunned. We spit the 
DF 15 into pre-commercially thinned and non-pre-commercially thinned stands to refiect 
that pre-commercial thinning ts Currently underway in this age class. We split the DF 40 
imto pre-commercially thinned and non-pre-commercially thinned stands because a 
substantial portion of stands in that age-ciass were not pre-commercial thinned because 
of inadequate funding. 


We developed starting stand inventories for type stands >80 years old from timber cruise 
data and the FVS stand modeler. 


The stands 80 years old in the planning area are generally high density, uniform in 
Structure, and dominated by Douglas-fir. Although hardwood stands are present in the 
planning area, they are generally Confined to the immediate riparian areas of larger 
streams and comprise less than 4% of all typed stands. Simplifying thus forest landscape 
into a series of 15 type stands with a single starting inventory for each type stand permits 
the modeling of change to forests over time across a large landscape under multiple 
alternatives 


The starting stand inventories we used appear to slightly underestimate tree Giameter 


and height. BLM is currently conducting a series of stand examinations in and near the 
ee ee 
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For each alternative, we developed silvicultural pathways which applied the treatments to 
appropriate type stands. These silvicultural pathways include both treatments within the 
10-year plan period, and subsequent treatments which would occur until the stands are 

>80 years old. See Figure 1 for an example of a treatment pathway. Treatments include 
thinning, underplanting, falling trees for course woody debris, and killing trees for snags. 


A number of simplifying assumptions were necessary to prevent an unmanageable 
proliferation of pathways. First, we averaged thinning prescriptions that specified a 
range of tree densities (e.9., 50 - 70 TPA was modeled as 60 TPA). Second, we applied 
treatments at no less than 5-year imtervals, wruch comodes with the minunu™ tune 
increment of the stand model. Third, the analysis assumes that there would be no natural 
establishment of new trees. Fourth, the analysis does not provide for natural disturbance 
events, such as fires or windstorms. 


There are two important limitations of the modeling with regard to the silvicultural 
pathways. First, the mode! apples thinning eventy at the indicated density, even though 
several alternatives in the analysis specify variable spacing. There are no comparable 
stand modes available whch can model thinning in a spatially explicit manner. Therefore 
the changes in point-to-point density in spatially variable treatments have to be inferred 
from the overall stand data. Second, the mode! doe: not include hardwo ts. Bigieaf 
magpie in particular 1s likely to be an important component of stands in the planning 
areas under many of the treatments. However, the development of bigieaf maple withun 
Douglas-fir stands in this planning area is likely to approximate the development of 
western hemlock, which can function as a surrogate for bigleaf maple development in the 
modeling results. 


Projection of the Landscape 


This analysis uses the Landscape Management System (LMS) to project the initial 
Starting conditions through the silvicultural pathways into the future LMS is being 
developed as part of the Landscape Management Project at the Silviculture Laboratory, 
College of Forest Resources, University of Washington. The LMS model itself and 
additional information about LMS is available online at http.//ims.cfr washington edu/ 
ims.niml LMS is an assembiage of programs and interfaces, in which the user enters 
Starting inventones, selects a growth model, enters the silvicultural pathways into a 
scenario, and establishes an analytical period. LMS supports a number of variants of 
the U.S. Forest Service Forest Veggtation Simulator (FS) and the BLM Organon growth 
simulator. For this analysis, we,selected the Wegern Cascade yanamt oF VS eq 


The minimum time increment used for the modeling in this analysis is 5 years, with 20 
total increments (including time 0). As a result, the overall analysis period is 95 years, 
which is approximated to 100 years in the effects analysis. The analysis defines the 
year 2002 as time 0: the beginning of the analysis period. Although a longer analytical 
period might have revealed additional development of late-successional Characteristics, 
especially among the youngest stands, it was too difficult to evaluate the reliability of the 
growth mode! or calibrate the results against empirical data beyond 100 years. 


LMS, and the FVS mode! within it, are coupled to an output interlace which prepares 
stand-level information such as relative density, basa! area, quadratic mean diameter, 
and other commonly used stand-leve! statistics. In addition, the user can access 
individual stand inventory projections. These outputs can then be compared to empirical 
Gata to confirm the models projections and allow calibration through adjustments to the 
growth model. in the FVS model, this is done through use of a keyfile which modifies 
the growth rates, mortality rates, etc. The LMS program also interfaces to the embedded 
Stand Visualization System (SVS) program, which provides a visualization of the stand 
condition based on the stand inventory data. 


For this analysis, we Conducted a number of trial runs using the LMS program. 

Comparing modeling results with local, empirical stand data indicated that the default 
levels of the FVS program were allowing growth rates that were too high at high stand 
densites. in particular, stand relative densities were maintained at levels higher than 
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generally observed in real stands: many trayectones reached relative densities of 90. 
Therefore, the mode! was calibrated by reducing the mazumum level the Stand Density 
index by 10%. This lowered the maximum allowable stand density and increased 
mortality levels as stands approached high Gensites. The maximum allowable stand 
basal area was also reduced to 350 square feel/acre, which also slowed growth al very 
high stand densities. These Changes improved the performance of the model, causing 
the relative densities of the stands to limit out between 55 and 65, between the zone of 
immanent mortality and “normality” — the mavamnum Gensity usually seen m natural stands. 
Also, the modeled stands were very similar to empincal data on similar-aged, singie- 
cohort natural stands in volume, basal area, trees per acre, quadratic mean Giameter, 
and relative density. This favorable Comparison suggests that the model is performing 
satistactorily for the untreated stands, though perhaps still slightly overestimating growth 
rates in high density stands. 


We made two changes to the default LMS output metrics, which improved our ability 
to evaluate the results agaist current research and the existing watershed analysis 
and LSR Assessment. First, the default metnc for height:diameter ratio measured 

the average height:diameter ratio of the biggest 100 trees. Many of the proposed 
treatments would lower overstory Gensity well below 100 TPA, which allowed small, 
underplanted trees to skew the overall stand height:diameter ratio. Therefore, we 
Changed this measurement to the average height diameter ratio of all Douglas-fir trees 
>2° dbh, eliminating the effect of underplanted seedlings. Second. the default metric for 
canopy cover excluded canopy contribution of overlapping tree crowns, which grossly 
underestimated Canopy Cover percentages for moderate stand densities compared to 
local experience and the estimate in the LSR Assessment (p. 40). We changed this 
measurement to count the contribution of overlapping crowns to canopy cover. This 
method still appears to underestimate Canopy Cover at moderate stand densities, but is 
within approximately 10% of expected values. This continuing slight uncerestimation 
of canopy Cover may be resulting from the model slightly underestimati” 9 mean crown 
width, which we will calibrate if necessary based on the results of ongoing stand 
examinations. Note that this method allows the Canopy cover in high density stands to 
Oe 


“Snitniieled the Results Acréss the Larfdscape- 


The fundamental unit of the stand projection mode! in LMS is one acre. The Toggle 
Program, an adjunct to LMS, was used to expand these one-acre projections to the 
landscape level. The Toggle Program takes the outputs from LMS, adds up the available 
acreage for each pathway, and summarizes the conditions across the landscape. 


Evaluation of Results 


The results tabulated for the projections across the landscape were Compared against 
thresholds for various issues in the analysis, such as late-successiona! forest structural 
characteristics, marbied murrelet habitat, and northern spotted ow! habitat. The Toggle 
Program queries the output of LMS and determines which pathways and which acres 
meet the thresholds over time. For this analysis, those stands >80 years old at the 
beginning of the analysis period were removed from the modeling and presumed to have 
late-successional forest structure. Therefore, acres of stands currently >80 years old 
constitutes a base acreage to which additional acres are added as stands currently 80 
years old acquire late-successiona! forest structure over time. The graphs and tables in 
the analysis refiect only the additional acres of stands currently <80 years old that acquire 
late-successional forest structure over time. and not the base acreage of stands currently 
>80 years old. 
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Appendix C 


Local Late-successional Forest 


Characteristics 


We evaluated regional averages for late-successional forest characteristics (Spies and 
Franklin 1988; Spies and Franklin 1991; LSR Assessment, p. 57) against local Gata. A 


recent study of BLM timber cruise data for timber sales in the late 1960s and early 1990s 
in the Eugene and Salern Districts evaluated late-successional fores! Characteristics 
(Poage 2001). That data set consists of 91 timber sales or sale units for which the 
electronic data on the sale were still available. That data set comprises a precise and 
accurate sample of the population of trees im sale areas of approximately 20-100 acres. 
We examined that data set to derive the evaluation criteria for late-successional forest 
structural Characteristics. We extracted the portion of the Gata set which describes sales 
in the Coast Range within the Eugene District. This subset totals 1.295 acres of stand 
Gata, constituting 24 sales or sale urs. 


From this sub-set of the Poage data set, we Calculated the mean values and standard 
deviations of the parameters selected: density of very large Douglas-fir (>40° dbh). 
Gensity of shade-tolerant conifers (>10° dbh), and Coefficient of Vanation (CV) of 
Douglas-fir diameters (>10° dbh). For most of these characteristics, we selected a 
threshold from the mean value minus one standard deviation However, for the density of 
to be a consistent pattern throughout the larger data set as well (Poage 2001, p. 35). For 
shade-tolerant conifers, we selected the threshold from the 66th percentile of sarnpie 
values. in addition, # both the CV of diameter and the shade-tolerant levels were met, 
the diameter was relaxed to 32° dbh. Both of these methods of selecting the thresholds 
were intended to establish a threshold that represented the structural conditions of most 


late-successional forests, but not necessarily absolute minumnum conditions found in all 


late-success:ona! forests. 


In addition, we have compiled a larger data set of over 4.000 acres, limited-to sales within 
Of immediately near the planning area. This data set from the timber sale summarnes 
is Not as detailed or precise: it does not provides descriptions of all trees by sizes, but 
just by density levels of species at the overall twnber sale level. which typically contained 


1-6 sale units. This 
data set confirrns the 
applicability of the Late-Successional Characteristics 
Poage data set by Evaluation Criteria 
comparing the overall Based on Late-Successiona! Stand Cruise Data 
density parameters 6s 1= 1200 acres) 
to similar summanes 60 - —— 
of the Poage data ~~ = 
set. We are currently 45 Moen * ah8 
enlarging the more 40 
precise data set by 35 a 
adding additional 30 me an 
sales from within or eee tema — 
rege ms ea 6 seo so 
plannwng 10 ee et 
Osta center to tre ph a 
Poage data set is —— aemeaenenne 
being reconstructed am 10" abr ee ane 
from the timber per secre 
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Examination of tts Gata set, wruch is limited to the planning area or immediate 
SuTTOUnGING lands, will allow us to evaluate the applicability of the iste-successiona! 
forest structural Charactenstics used i fs analysis and might lead to refinement of Ihe 
threshold levels. Alffough tts more loca! Gata set is not yet fully compiled. prelirmunary 
exarmnatio” suggests that substantially similar to the Poage data set and will not lead 
to any substantial modifications of the iste-sucocessional forest structural Characteristic 
thresholds im tfus analysis. 


APPENDIX D 
Sedimentation Analysis Methodology 


introduction 


SeGrnentation ocourning trom forest prachoes wittwn the plancwng area mciudes Chroruc 
Gelvery trom road surtace erosion epmodk Gelvery from landsides as a resul of Culvert 
tadures Gunning storm events. and lemporery pulses of sedrnert Gunng fish passage 
ImMproverne;nt proyects. i-strearmn restoration proyects. and new road construction The 
ment of the quantiicathon of sedrnentaton to evaluate the relatrve comtribution of 
seGrnent thal Could potenhally occur from each activity under the Gflerent allernatves 


Road Surtace Erosion 

The analyses of road-related sedimentation here Giflers sightly trom the anatyss in the 
Swsiaw Watershed Anatys:s because of refinements made to the modeling assumptions. 
made in part in response to the findings of the 2002 road mventory 


We estrnated fine sedirnert Gelvery to the strearn system by feid observations as 

pert of the 2002 road inventory, in which we inventoned al BLM-controlied roads im the 

plannwng area For purposes of calculating sedrnentation. only road segments capable 

of delivering sediment to stream systems were Wentited for thus analysis Of the total 

65 96 miles of road inventoned, 24 64 miles are capable of Contributing sediment to 

streams Using the Wastwngton Standard Methodology tor Concucting Watershed 

Analysrs (WFPB 1995). we examined road segrnents for road prism Cheractenstics and 

Grainage Gelvverability We apphed factors for diftering conditrons of the road tread cut 

and fill slopes. and traffic use This analysis assumes average Conditions prism widths 

of cut slope (15°). tread (9°) and fil slope (10°). Because tactors used in the Wastungton 

methodology were based on a combination of stuches performed in the idaho Bathowith 

area and elsewhere, we mage one Geviafion to the wafkc lector to more eccorately refect © , 
— , = the thology of the planging asa. . - ' 


Deviation We calibrated the deviation in the traffic factor tor ths analysis trom 
unpublished research performed in southwestern Washington (Mack Creek in the 
Chenals Headwaters). which is expected to more accurately refiec! sediment yeids for 
roads built on the lithology found in southwestern Wastungion (Sullivan and Duncan. 
1980) and the Oregon Coast Range We multiplied the base erosion rate derived for 
each road segment in the watershed by a tactor based on the level of traffic proyected 
for that road segment over the next 5 years These factors are provided in the standard 
methodology for no traffic, ight, moderate and heavy traffic levels (WFPB 1995) Using 
the standard methodology, we varied the traffic factors until the results matched the feid 
data for the same set of road segments at Mack Creek The calibration resulted in traffic 
factors that are approximately 1/10th of the standard WFPB methodology traffic factors 
(K. Sullivan and J Clark, 1996, personal communication) 


The analysis of sedirnentation in the Siusiaw Watershed Analysis did not make ths 
Geviation to the traffic factor (USD! BLM 1996a. pp fi-1 - 1-6, 1-6). ff the total road- 
related sedimnentation Calculated in the watershed analysis were assumed to be evenly 
Gistributed across the watershed, the planning area portion of the total nm the watershed 
analysis would be 299 cubic yards/year, as Compared to the 108 cubic yards/year in our 
analysis here This Gifference is primarily resuftant trom the deviation in the traffic tactor. 
which is Consisterit with the feild observations in the 2002 road inventory of the planrung 
area Also, our analysis here assumed that hauling of timber would be done primarily in 
the summer. in part because thinning operations im most alternatives would be seasonally 
lnited by temporary roads (see Chapter 4 - introduction). 
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Furthermore, tre 2002 road nvertory estimated tat the retatve contributions to road- 
retaled sediment Gelvery m the planrwng area are SO% from the tread. 31% trom the cut- 
Slope, and 4% from the fil-siope The Siusiaw Watersmed Analyss assumed delvenes 
of 40% trom the tread, 40% trom the cul-siope, and 20% from the fili-siope. Finally, of 
the 24 64 miles of road segments tal the 2002 road mveniory Gelermuned are Capable 
Of delvenng sedrnent, approximately 11 miles are paved. and are therefore producing 
neghgitte sedrnert delvenes trom the tread The 2002 road inventory has a high 
confidence level, because specaists Grove each road segment and Wentihed road prism 
Characteristics. 


Basx erosion rates established by vanous researchers refiect the erodibility rates for 
roads built in Giflerent geologe matenais (WFPB 1995) The planning area is dormnantly 
composed of sedimentary geology The rate represents erosion from the bare road 
prism surfaces. Road surtacing matenal determmes the erodibility of the surtace tread 
Guring trafic, particularly Guring heavy haul. and 1s adjusted according to the type and 
Gepth of surtacing matenal Typically, roads in the planrwng area are maimtained with a 
ut of apprommatety 6 of compacted. fractured gravel, mostly maxed volcanics from local 
quarnes. 


Table 10. Summary of roec modeling factors 
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General comiigence mn assessing the sediment yeids of road segments 6s moderate. 
although the confidence of the Quality of the data collected Guring the road mventory 6 
tugh. ss uncertain whether the planning area soils more accurately refiect the western 
Wastungion unpubished study or ihe idaho Batholith studies trom which the Wastungion 
Watershed Analyss methods were onginally Gerwed The accuracy of the model reflects 
the quailty of input formation. We evaluated the rate of sedrmernt Gelvery trom roads 
using a mode! that srenpithes a Comnpies road system Given the ientations in fs simple 
model and the limitations m averaging road prism Charactenstics. any estrnation errors 
would lixety be unilormly apphed to all invenioned roads and any errors in scale would 
not Grastically change any of the analytical conciusions. 


Landslides from Culvert Failures 


During the 2002 road inventory, we Wentihed 73 culverts tha! are currently at risk of 
tature because they are undersized. plugged. Curre “ily tailing or poorly engineered 
(See Table 11) That inventory found thal approximately 57 miles of road have a high 
potential for culvert tailure with delivery to streams © that total. appromrnatety 26 mites 
are paved and 31 miles are gravei/dirt. We used only strearm-crossing culverts for ffs 


Calculating the sedinent delrver to streams ¢ these culverts were to tail required many 
simpiitying assumptions. We included only the arnount of fill calculated to exist around 
each culvert, and did not atternpt to estimate mass wasting from debris flows or any other 
Catastroptuc road drainage probiern We assumed that an average width of road prism 
was 40 because thus was most typical lengin of Srusiaw River BLM culverts (BLM oral 
communications, 2002): that an 18" culvert has a 4 active channel width, a 24" culvert 
has a 6 active channel width, a 32° culvert has a 7 active Channel width, a 56” culvert has 
a 12 active Channel width, and a 727° culvert has a 20 active channe’ width. We estimated 
that the Gepth of ff * the active channel width * 1.5 (fo account for the slope above the 
culvert failure) © the average road prism width would give an approximate estate of how 
much sediment would be delivered to streams if all high-risk culverts were to tail 


ee ee 
Gischarge during culvert removals, some monitor’-3 feports do exist. Monitoring results 

. from Quartz Cfeek, Montane reveaied that diftefent equifnent Speratots aftedMine ~~ 
amount of sediment generated. but that overall in-strearn effects are of short duration and 
do not affect beneficial uses (Wegner 1999) Monitoring results from the Lolo National 
Forest, Montana, indicate that between | to 2 cubic yards were introduced into the 
stream during and after culvert removal (Lolo, 2000) BLM personal communications. 
2002, indicate that little sedimentation has been observed in the past during BLM culvert 
removals and replacement The Eugene District uses best management practices such 
a8 Cewatering. straw bales, and numerous bio-engineering techniques. which reduce 
sediment production substantially To quantity sedimentation from culvert removal, we 
assumeo that 1 cubic yard could potentially be Gelrvered to the stream channe! during 
culvert removal and replacernent We assurned that we would remove or replace culverts 
at an even pace over a ten-year period 
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Table 11. Culverts at Risk of Failure 
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cmp* | CMP Active | Fa Tread 
Road Culvert Suze Size | Total Fill | Channel | Width | Stream (| Width | Cubic | Codie 
Number | Fill Feet | Inches | Feet | Depth Feet |Width Feet| Feet \ing Feet | Feet | Yards 
19-5-22.2 13 1S} =—-1.25 14.25 4 6 x 40) 34 127 
19-5-22.2 13 18]; 1.50 1.50 4 4 x 40 40 40 
19-5-22.2 1S 8] =61.50 16.50 4 6 x 40) 3960 147 
19-6-19 4 iS} 1.25 $.25 4 6 K 40; 61260 47 
19-64-19 6 20 1.67) 7.67 5 75 x a0; 250 a5 
19-6-21.2 6 18} 1.50 7.50 4 6 x 40; 1800 67 
19-64-28 2 18] 1.50 3.50 4 6 x 40; 840 Ly 
19-6-28 i4 18} 1.50 15.50 4 6 x 40; 3720 138 
19-28 2 18] =61.50 3.50 4 6 x 40; 840 1 
19-6-28 6 18] 61.50 7.50 4 6 x 40; 1800 67 
19-6-28 3 8] «61.50 450 4 6 x 40; 1080 x0 
19-6-28 7 18 1.50 &.50 4 6 x 40; 2040 76 
19-6-28 5 18 1.50 6.50 4 6 x 40; 1560 Sx 
19-6-29 2 8] =61.50 3.50 4 6 x 40 840 1 
19-6-29 2 8] =61.50 3.50 4 6 x 40 840 u 
19-6. ¥) 10 1S} 1.25 11.25 3 45 x 40; 2025 75 
19-4 0 10 8] «1.50 11.50 4 a) x 40; 2760 102 
19-6-32.1 wv 0.00 10.00 0 x 40 0 0 
19.7.35 8 8] =61.50 9.50 4 6 x 40; 2280 x4 
19.7.35 5 8] 61.50 6.50 4 6 " 40; 1560 5x 
19-7.35 3 18] «61.50 4.50 4 6 x 40; 1080 40 
19.7.35 3 is] =6«4.50 4.50 4 6 x 40; 1080 40 
19-7.35 3 is] 61.50 4.50 4 6 x 40; 1080 4) 
19.7.35 5 18] =61.50 6.50 4 6 x 40; 1560 Sx 
19-7.35.1 15 iS} 4.25 16.25 5 45 " 40; 2925 108 
19-7-35.1 20 1S] =1.25 21.25 3 45 ‘ 40; 3825 142 
19-7.35.1 20 iS} =4.25 21.25 3 45 x 40; 3825 14) 
20-5-14.1 10 8]; «61.50 11.50 4 6 " 40; 2760 102 
20-5-14.1 7 1S] 1.25 8.25 3 45 x 40; 1485 $5 
20-5-14.1 5 iS} 4.25 6.25 3 45 x ao; 1125 4? 
20-5-14.1 4 8] «61.50 5.50 4 6 x 40; 1320 49 
20-5-23 12 0.00 12.00 0 " 40 0 0 
20-5-23 15 log] _ 0.00 15.00 0 ‘ “0 0 0 
20-5-23 20 0.00 20.00 0 " 40 0 0 
20-5-35.7 17 Jog] 0.00 17.00 0 x 40 0 0 
0-6-4) 8 is] =61.50 9.50 4 6 x 40) 2280 a4 
20-6-4.2 6 1s 1.25 7.25 3 45 ‘ 40; 1305S 48 
20-b-4.4 i8 im] ) 61.50 19.50 4 a ‘ 40; 4680 173 
20-6-4.4 13 8; «6150 14.90 4 x 40; 3480 129 
20-6. 8 6 8} =64.50 7.50 4 6 x 40; 1800 67 
20 § . 18 10 950 4 6 x 40; 2 R4 
2-6-9 4 8; 1390 50 4 6 x 40; 1320 49 
0-6-9 3 8] 61.30 450 4 6 « 40; 10RD 40 
20-69 4 18 1.50 ss 4 6 ‘ 40; 1320 4v 


te 
4 
ts 


20-6-10 i4 24; 200 16.00 6 “ x 40) 5760 213 
20-6-10.4 12 1S} 1.25 13.25 3 45 x 40; 2385 &X 
20-6-10.4 12 18 1.50 13.50 . 6 x 40; 3240 120 
20-6-11 2 18; 61.50 3.50 4 6 x 40; 8840 31 
20-6-11 4 12 1.00 So 3 45 x 40 900 33 
20-6-11 5 18] 61.50 6.50 4 6 x 40; 1560 58 
20-6-11 5 18] 61.90 6.50 4 6 x 40; 1560 Sx 
20-6-11 6 18 130 7.0 4 6 x 40; 1800 67 
20-6-11 4 18 1.50 5.50 4 6 x 40; 1320 49 
20-6-11 7 18} «61.50 8.50 4 6 x 40; 2040 76 
20-6-11 6 72} 600 12.00 20 w x 40} 14400 $33 
20-6-11 3 18} «1.50 450 4 6 x 40; 1080 40 
20-6-11 i 12.50 4 6 x 40; 300 11) 
20-6-11 4 i 200 6.00 6 u x 40; 2160 80 
20-6-11 4 S54; 4.50 8.50 12 18 ‘ 40; 6120 227 
20-64-11 6 24) 2.00 2.00 6 ) x 40; 2880 107 
20-6-13 2 18} 61.50 3.50 4 6 x 40; 840 3 
20-6-13.2 2 is] «61.50 3.50 4 6 x 40; 86840 3 
20-6-13.3 7 8] 61.50 & SO 4 6 ‘ 40; 2040 76 
20-4-13.3 1S to oe 16.50 4 6 x 40) wen 147 
20-6-13.3 1S 8} «61.50 16.50 4 6 ‘ 40; wen 147 
20-6-13.3 12 Ss] 4.25 1.25 3 3 x 40 «0 40 
20-4-71.1 10 32] 267 12.67 7 10.5 ‘ 40; 53200 197 
20-6-21.1 8 4) 200 10.00 6 ) x 40) 300 133 
20-4-21.1 ) 28] 62.33 11.33 6 wy) ‘ 40; 4080 151 
20-6-21.1 25 S61" 467 29.67 12 18 x 40) 21360 791 
20-6-21.1 17 in} 61.0 18.50 4 6 " 40| 4440 los 
20-6-21.1 1S 24 1.25 16.25 6 i) x 40; SSO 217 

TOTAL; 6x9! 
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Roads Decommissioning By Alternative 


Appendur E 


The following tables list the roads and mileages that would be decommissioned under 
each alternative and as referenced in Appendix A. The roads listed in the tables are 
iiustrated on the maps presented in Chapter 4. If discrepancies are found between the 


maps and the tables, the tables will be considered the controlling source. 


Table 12. Roads being passively decommissioned 


Road No. Length Road No. | Length 
19-5-31.71 0.17 20-6-9.72 0.07 
19-5-31.72 0.12 9.73 0.07 
19-5.33 1.06 20-6- 10.2 0.83 
19-6-27.6 0.06 0-6-10.4B 0.75 
19-4-27.72 0.32 20-6-17.2 0.13 
19-6-27.73 0.38 20-4-17.71 0.06 
19-6-31.71 0.06 -6-19.4 0.08 
19-6-31.73 0.29 20-4-23.72 0.18 
19-4-33.1 0.29 20-7-1.71 0.26 
19-4-35.1 0.17 -7-3.3 0.25 
19-4-35.3 O11 20-7-3.5 0.40 
19-6-35.4 0.09 20-7-3.71 0.13 
19-7-35B 0.92 20-7-3.72 0.10 
20-5-7A 0.50 -7-13.71 0.25 
20-5-7.1A 0.25 20-7-14.71 0.09 
20-S-7.71 0.42 0-7-15 0.16 
20-S-7.72 0.71 20-7-16.1B3 0.17 
20-4-7.71 O11 7-162 0.46 
20-6-8.2 0.33 
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Table 13. Sediment Delivery Roads (should be included for 
decommissioning in all action alternatives) All Alternatives 


‘Road No. | Length — 
19-6-19 0.72 
19-6-20.1B 0.82 
19-6-21.1 0.21 
19-6-27 2 0.42 
19-6-27.5 1.00 
19-6-28A 0.79 
19-6-288 0.28 
19-6-30 1.68 
19-6-32.16 0.21 
19-6-35.7 0.54 
20-5-18.2D 0.54 
20-5-18.4B 0.27 
20-5-31C 1.26 
20-520-6-1 1.25 
20-5-4 38 0.43 
20-5-5.3 0.30 
20-5-11E 1.45 
20-5-11F 0.25 
20-5- 13.38 1.29 
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Table 14. Roads to be Decommissioned 
(does not include passively decommissioned roads) 


Alternative B 
yey 
Road No. | Length (Y/N) Comments 

19.5-19.71 ow N 
19-5.22.2D 1.9) N 
19.5.29C 0.45 N 
19.5.%0.2B oo7 N 
19-5.M)4 0.23 N 
19.5.31.1 0.52 N 
19.5.31.3 0.21 N 
19-5.33.1 Ow y 
19.5.33.) 0.32 Y 
19-S.13. 3A 0.13 Y 
19.5.33. 3B 0.20 y 
19.54.3434 0.06 Y 
19.5.33.7] 0.41 N 
19.5.33,72 0.17 Y 
19-4-15.6 Ow Y 
19-4-17.71 061 N 
19-4-17.72 0.08 XN 
194-1773 0.06 N 

19-6. 1 8B O.18 N 

19-6 18C1 ow N 

19.4. 18C) oOo N 
19-46-1488 0.15 N 
19-6-18.9 0.16 y 
19-6-18.1 OM N 
19-4.19 0.72 N 
19-4-19.1 0.21 N 
19-46-19.) 009 N —— 
19-6-19.3 0.16 N 
19-6-19.4 0.17 y 
19-6.20.1B OR) N 
194-211 0.21 N 
19-4-21.2 0.68 N 
194-213 0.28 N 
194-214 0.20 N 
19-4-21.5 0.19 N 
19-6-21.6 0.12 N 
19-46-2353 0.23 N 
19-4234 0.16 N 
19-6.25 1.14 y 

BEST COPY AVAILABLE # 
xs 


19-6-25.71 106 Y 
19-6-25.72 0.23 Y 
19-6-25.73 007 Y 
19-6268 015 N 
19-627 091 N 
19-627.) 065 y 
19-6-27.2 O42 y 
19-6273 015 N 
19-6274 006 N 
19-6275 1.00 Y 
19-6-27.7 0.27 N 
19-6-27.71 0.17 N 
19-4-28A 0” Y 
19-6288 O28 y 
19-6-28.28 104 N 
19-6-28.3 031 N 
19-6-28.4 0” N 
19-6295 0.25 N 
19-6296 014 N 
19-60 168 N 
19-6-31.72 0.10 N 
19-6-32.18 0.21 N 
19-633 130 Y 
19-6-33.2 0.18 y 
19-6-33.3 0.27 y 
19-634. 0.14 N 
19-6-35.2 0.23 Y 
19-6455 055 y 
19-6-35.6A 0.21 y 
19-6-35.7 O54 y 
19-6-35.8 070 Y 
19-6359 0.08 y 
19-6-35.1 Ol Y 
197-13.) 0.20 N 
19-7-13.2 0.32 N 
19-7-14.68 042 N 
19-7-14.78 O4l N 
19-7-23.2 040 N 
197-268 019 N 
19-79-2060 0.17 N 
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19-7-26D 0.14 N 
19-7-36B2 0.10 N 
19-7-36.3 0.53 N 
19-7-.36.8B 043 N 
20-S-SA 0.3% N 
20-5-$.1 0.% Y 
20-$-17.71 0.63 N 
-S-17.72 0.57 N 
20-5-17.73 0.2) N 
20-S-18B 0.80 N 
20-5-18.2D 0.54 N 
20-5-18.4B 0.27 N 
20-$-19 0.% N 
20-$-19.1 0.0% N 
20-5-19.2A 0.37 N 
20-$-19.3 043 N 
20-5-19.4 0.24 N 
20-5-20.1A 0.09 N 
20-5-20.1B 1.35 \ 
20-$-20.1C 0.4% N 
20-$-20.2 0.26 N 
20-$-21.1G 0.67 N 
20-5-21.4 0.08 \ 
20-5-21.5 0.08 \ 
20-5-27.5D 0.64 \ 
20-5-28B 1.18 \ 
20-5-28D 0.08 \ 
20-5-28.) 0.26 \ 
20-$-29.1 0.61 \ 
20-5-29.2 0.09 \ 
20-5-31C 1.6 \ 
20-5-31.2 0.46 Y 
20-$-31.3 0.14 Y 
20-$-31.4 0.39 Y 
20-5-33 0.68 Y 
20-533.) 0.16 \ 
20-$-33.2 0.16 Y 
20-$-33.3 0.27 Y 
20-$-33.4 0.17 Y i 
20-$-33.71 ey Y | 
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63372 0.08 Y 
53420 023 N 
5343 ou) N 
S34 Th N 
61 125 Y 
6171 oan Y 
06282 TT N 
20-4 3C Os N 
43.1 049 N 
632 a5]. ~*~ N 
2063.3A onl N 
063.38 0.08 N 
06438 043 N 
O45 043 N 
20-646 0.48 N 
0653 0% N 
0654 026 N 
O55 032 N 
06618 O12 N 
0-6-9 1B 101 N 
069.3 0.11 N 
0694 0.13 N 
9.71 01s N 
6-11E as Y 
611F 025 Y 
20-4 1 JE 031 N 
-4-12.1C 0.70 N 
20-4-13A3 O14 N 
20-6138 00 y 
0613C 05s y 
2-1 3.1A 062 y 
613.18 TT Y 
> 13.1C 0.12 y 
20-6-13.38 129 N that art past the -23.71 road 
135A O21 N 
61358 02) NN 
06136 OM Y 
0614.18 OM N 
14.2 ors N 
152 on Y 
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15.3 007 Y 

4-15.71 orn" Y 

4-15.72 0% Y 

04-174 0.20 Y 

204-17.72 O11 N 

M+ 18.20 0%” N 

418.3 071 N 

418.4 0.35 \ 

6-19.) 04s Y 

06-19.2 0.06 Y 

0619.3 0.30 Y 

20-6 20D 0.67 N 

4 20.2 0.37 Y 

O24 0.18 \ 

06-205 OM Y dest 
0621.2 0 46 y 

0421.3 0.10 Y 

623.1 0% N 

0-6-23.2 oR \ 

069 04s y 

06-29. 0.09 Yy 

4-29.) 006 y 

7-1 0.33 N 

7-41.41 o4s N : 
7.28 0.% ‘\ 

07.4.2 0.75 N ° 
20-7.10 1.25 \ that part past the x1 with the} 4 road 
-7-11.2 014 N 

7-113 042 N 

20-7-41.71 0.35 N 

7-12 ow N 

7-141 0.32 \ 

7-142 0.68 N 

0-7.14.3 0.08 N 

7-15.71 ow N 
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(does not decommissioned roads) 
Alternatives C F 
ae ae ee 
Read No. | Length (Ym) C oraments 
19619 0.72 N 
19419.1 02) N 
194-19.) 0.09 N 
19-4 19.3 0.16 N 
19-420.1B O82 XN 
196211 0.2) N 
19-6234 0.1% N 
19-425 1.14 Y 
19-4-25.71 1.06 Y 
19-4-25.7) 6.23 Yy 
19-4-25.73 0.07 Y 
19427.2 04) Y 
19-427 5 1m y 
19-4 28A 079 N 
19-6 28B 0.28 \ 
194% 168 N 
19-4-31.72 0.10 N 
19-432. 1B 0.21 ‘\ 
19-6-35.5 0.85 Y 
19-6356 0.2) Y 
19-4-35.7 0.54 \ 
0-5-1771 063 N 
20-5-17.72 0.57 N 
20-5.17.73 02) \ 
20-5-18.2D 054 N 
20-5. 18.48 0.27 N 
20-5-19.2A 0.37 N 
20-$-20.1A 00 \ 
20-5.20.1B 1.35 \ 
20-5.20.1C 0” \ 
20-5.39C 1.26 N 
6! 1.25 N 
0648 043 iN 
04-53 0.” N 
066 1B 0.12 N 
24 11E 145 Yy 
-s- 1 1F 0.25 Y 
20-6138 1.29 N that part past the jot with helipomd road 
204-23.) 0% \ 
0.7.28 0% \ 
7.14.2 068 \ 
7.143 0.08 N 
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Table 16. Roads to be Decommissioned 
(does not inctude passively decommissioned roads) Alternatives D and E 


Road No | Length | Public Access (Y/N) ( cenme nts 
19-5-19.7) 009 N 
19-$-22.2D 192 N 
19-5290 0.35 N 
19-5-29D ow N 
19-S-31.1 052 N 
19-5-31.3 021 N 
19-5-38.2 0.32 Y 
1-5-3300 O13 y 
19-533. 3B 0.20 y 
19-S-33.4 0.06 Y 
19-$-33.72 0.17) y 
19-6-17.71 051 N 
194-17.72 0.0m N 
19-4-17.73 0.0% N 
19-619 072 N 
194-191 02) N 
19-419.2 009 N 
19-4 19.3 0.16 N 
19-6-20.1B OR? N 
19-4211 21 N 
19-421.2 068 N 
194215 Oo N 
19-6-23.8 0.23 N 
194234 016 N 
19-425 1.14 Y 
19-6-25.71 106 Y 
19-425.72 0.23 Y 
19-6-25.73 0.07 y 
19-6271 0.68 y 
19-4272 04) Y 
19-6278 T™ y 
19-6 28A 0” Y 
19-6 28B 0.28 y 
19-6 28.28 0.80 N 
19-4-28.3 03 N 
19-61 168 S 
19-4-31.72 0.10 S 
19-632. 18 021 N 
19-633 0.25 y that part past xt with 38 3 road 
19-445.) 0.23 y 
19-638 § Oss y 
19-4 1S6A 02) y 
10-457 O54 y 
19--48.8 0.70 y 
194159 O04 Y 
19.7.4 88 04} N 
20-$-8.1 0% y 
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Table 16. Roads to be Decommissioned 
(does not include passively decommissioned roads) Alternatives D and F 


26-S-17.71 063) N 
-S-17.72 os?) N 
2O-S.17.73 621) N 
20-S-18.2D 054) N 
OS. 18.4B 027) N 
2O-S.19.2A 0 N 
2-5-1934 0% N 
O-S-20.1A ow N 
20-5-20.1B 135 N 
20-$-20.1C ow ‘\ 
2-5 25B 18 N 
2-5. 28D ous N 
O-S.31C 1» Y 
S.31.2 0% Y 
O-$.31.3 aM Y 
OS.314 ow Y 
20-S.33.1 016 N 
5.33.3 6. Y 
m+! 125 y 
O4-1.71 006 Y 
on 04” N 
43.2 02s N 
O44 04} N 
M44 § oa} N 
45.3 o™ N 
WHS4 0m» N 
66 1B ai) ‘ 
Ds IB io N 
0497! ois N 
Mele 14s N 
2 11F o> N 
ms 1b ou N 
e118 129 N that 1 with 
141 aM N 
+14) ors ‘ 
415) 013 N 
Os. 18 3 ow N 
es 183 “vi N 
Os 19.3 ow N 
4202D O17 N 
e231 0% N 
7.1 o% iN 
0.7.28 Oo” N 
eee 04) ‘ 
20-7.12.8 a. N 
7.142 Oem N the xt with the «14 } road 
7.18.7) ow N 
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